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1 

[WtfF»**?.*5Hl 

at. 

<7)$ij^ 3 -7 v KflWf^a t > 

U^mf- 9 ttilrt^ai::**! 3? frfcSMip = t ^ K«r*5» 
is 

jm^at&^ru' 

w^a^»Wiig*fw*nsit" it ux^fT-r 6 w 
ftysnfr^aja, ■. 

miEJB i K«p*f#a^»ffi : ie*^^:S'<5v^r 
??^at\ 

mris^ itomm^^ K»4ff^ao«wfe*(wS<5^T 

S KfSO » =« ^ > K KJC C tz.%m Sr HfT-f 6 JB 2 "<o «i3® si 
fi^atSr^U 

fJEIg 1 <7>*QSSlfT#«HU WrlE*'2 o«ysswr^a<o 

HUS83K11, 

fflBfl36«^*ffi*ttai-t-53S««tt*ttl#ai:, 

KK««ffii*ffl^a^»uiiie*iii&cT«jt2g«7 f --^ 

^at, 

U 

ox»fen^^-^.*WEiS«^ai-«i-3S««is*Re 
r-ttfflffiPn»u#a*8ms*5H3*j^a*>'<--as»*«" 

WE3S««ffittttS#af±, MBI^M^a* 
B3*fflSr«aJi-5HiB'J^a^^-«Ui^a«r$tf C t £ 



(2) i^sf 7- 18 6 4 9 4 

2 

#fl5aas«*:««iEr5jBia»«flMK*as:*u 

«HE36«tttt*Ui^af4. WIBJBiZZ««»«^a<Ott«S 

*»a-*-sjSja36«»«fctftUi*a*:^i>r.t *«F»t-r 
»«ttffl*u^af±. 

MfBFPfiiJK*^ 
10 «ffl^a«:*tp^fc«:»«t"rsW«ISI«. 

ffMB«^K*ttiB**fflr5»^lB»ai#aSr^tf 

at, 
20 . at, 

miE**tt»is^a^«bfpt*ifcXf4fiF^i-5*jR»a 

" WfB»3tiRlB»a^af4^ fflriB»3RJR3»«^a^«»S: 
ttffl+5*ISI«^^«ffi^a*^tpri:S:«F«fci--5Hl 

K«tttt*ffl^a«:. 

30 l 0 ] m&m 9 IE«^HiJBiJ3S«(c:*3i^T. 

fflEPPJBM&ttli. 

■#*»Sr*2SU MIEW«9^atctt»r6*3K»»iS^ 

. at, 

ttmjR»*ftiS^a^^iwris*m»ott»«:#oT, wis 
^^^tti-T6*^^tt^tti^a^-^tfrt^#^ 

40 [»3ft«l l] ai*3S91B«<oH]»J3S«l^*5^T. 

*jfiB»f^«»«tt3^afi, fltrEgw^-^ttiWftyw^a 
otttttttar s^-^tt^ttiBftw^asr^trr. 1 1 

#»ti--5'PP#J5KBc 

mEttfp«tt»a*att.. iEWJi«s^^yfo 

50 i:t5WM, 



3 

E»flF*tt»ffl*aHU 

#J3£a„ 

[»*Kl 5] 3E«fc&fflJM3SBlw:fc1^-C\ 

&J£IBc . - 

jftEepftiJ^Bte. 

i&is»&»aiu fflEHi*J^aic«»-rs*isi»»iS^ 
at. 

ffmxfffts^a^omE^jiiff<ottiefri9oT. «te 

8«o#ai:«:*u 

WEJBi<o«yasMT*att, WE*»»«ai«iB»tB* 

*s«U*rtfc»*Jcfe^x. TttE*3H«»aiS9«*ao 
8] htta^Stt^H. iftE** hi£ 

Ep»]^a*fw#pu HJ»ja*(iHi»j*?T5Si*J3SK^ej 

«fE*»^^v Kao^WEBiWJr'-^tSW-rsSfiX. 

at. 

iWrEfg lMl2^ffl3vy Kfllttxaicfctt SflWr 
S MfSHfrxa J: **TU 



(3) 7-186494 

4 

K^XSI^^itS^ilS*l3:»J6i:5«^«wqEjfc 
U-C^fT-r £ r £ i: r *HWM36«o«W*«fe. 

[ts^js i 9 ] i 8 E««>8i»JK««>fii«^«fe 

Iw&i^t, «JE*ysiStTxaii* 

we^ i K»wxaic*5it5»we*ica 

10 ME»2^MW3^>K»WXS{cfc»t61!WIS*lwS 

«ys*ffxgi«:*-u 

ffiESB 1 oMSfTlili, WE* 2 OM^Ii^r 

2 o i h*js i 9 tttiL<of$mmm<om»jjm 

ffl«J6«©«tt«r*ffl-rs««*IB*UXSt. - 

KKBtt»ttfflxa^*5 ft s ttu«*icjs c -cwjesw 
MfEi i <o#yaswTxaf** ffirEK««tt«tuxa^*3 

2 1 ] 2 0 EttoBi*JK«^M«*JSfe 

ffiE^a^^aixatcio^TS^^^^tij^ixfc^ 
u 

WE* 2 <0«i« jlfTXgtfu flffESSt:? ^ ^ras* yhS 
30 ixr^Sfflia^lijiQfaa^ffSrffJhU 

flfrEWl^teSHfrXe*!, «TEa«7 7^*yirs/ b 
t5»»77^yty Fxa*#tfwtS:«F«i:i-sai 
8fl£B<z>ft!W£& 

. in** 2 2 ] tit 2 1 isML<omm&w<o«mijm 
ic*s^t, we* i ^fttsntfxatt. M^nx^^ 

[ W*» 2 3 ] £§3fcJS l 9 Ett^ffl»JiSB^*«SP#i!fc 
40 Kio^-t, 

*a^«*i-5**««KSxafr«"u, 

WE* i oaasitTxart, «rE**3R»a6xg!&s*» 

MEHl*JSiad s #>E7 f --^lw«oTB3»J^aSr 
50 iW»U PP»JfflEff(-Hi»J«rfT5, WWA&SiSaicioU^ 
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at, 
^at. 

fat, 

^$w^>Km^at, 
t. 

msBttitttmftttf »\z J; o t# tax*?*- * &atrfEi£ 

So 

[0001]. 

[0 0 0 2] 

[»*oa»] «e*^Bl^Btw*3^T#i. 40 

^ ^ -^^^ u/c^/^ t\ ^fb¥f<om?tt>^m%t£ 



tK*S 0 

[0 0 0 3] ffl^SJSttlftaitJ^^y^dSffSix 

[0 0 0 4] B3#=35Jt*S^-7 7-f>'{C*St, **h=i 
^t°^-^f«P^T f -^^^f"C^^< POS^ 
ECRft^Vx^A^flc^ffJh-t-SCt^/jj-S, 

,£&LT<fc£l\ j ?j:i?<D* y 
U*tt*ttf4e)>fcl\ L*>U -|g£OPOS^ECR(0 

[ooos] SfI^V^r^*iw^^^r^5 ■ 
K) j&^KR^tfr^tt, a-r^KfeS^ltfTStLSo * 

[0 0 0 6] mjR»Sr»5Se*^H3^«^*3^ 
Srff±U*ISffi»JfA#*>t*-5o ^glrt 

#* J »ot»JKffltt*:ig«LT'U* 5 t. SRB#BOtf>Bi] 
^mc^TL^5-t^t>^o/c 0 ^/c, B*3$ll*y 

Sfc^^T 5 — ^dJJH^sttr L*v\ 4«j:fi5POS' 

[0007] £ibt;: N fn^Mic^^T^-rs^^- 
^*i^fi x fflft»isss8rt(^«dste*6ct (u^^ 

S»^irJ0 «£(^jBHf SI3«Bjffi/j?3i7-t, AC- 



7 

[0 0 0 8] »*<0S1*»«-Ctt. 
ifrlcrtU Hi^SSBSry-fey Aix 

[0 0 0 9] ^<D± ote^Mr<£\c£Z>mm$:<}>te<-fZ> 
[0010] 

.POS/ECRMI:^^TIl ^— *A*3£«, *Qf3S 

- ^ <t rp*«« £ am/a <*m ^ * - * -e»« £ 
.[ooii] *»§BoB»tt, ±Kot£*&«*>*rrs 

[0 0 12] 

r^sw^-^tMrt^a^ gfs*ar-g« sttfcsy» 

nfT^a£**u z<D%Lmmrf^&n. mi^mm^ 

[0013] z<o&immiT^®te. llOMi^yK 
<*W^a *>»Sr*S» ^ r ^ Ksy« = > K c 
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[0014] hSga^BiffliSaotbfPfltJhWlHHS: 
5S«r-**MMMiP*ai:* hSW^-^fciS 

[0015] *fc. Hi»J3s«<D3i7-ttf8^e>^ii]a 

U «2<0te3®5gfi^aii. *«7 7^tyhS*it 
^5»!BB"C-li*&SOStfT*#Jl:L. ' * l ^»3lSlff*a 

20 [0 0 1 61 3El-*fc* h^g(^J:oT. ^IJBdSIS 
■ o**»JfA^*«8*JWI»U»5J:5^i-Sfc*l-. 

(Dftg^SoX, miRffiM]£^a(wJ:«tti£«rBHM«L 

«>-5*a«a»iiiwj»^ai:x ro*jR«»iS»j»*a^ 
«^^^w : T5*^aB^^ta^ai:^^rL. «i 
oj&ssiff^aii. *sitt»aittffi«iuj*aiwj:i?*m 
i^a««*ao*M»fl^flp , 6>«tt*swai 

[ooi7] ±tz<D*ftw<Dmmm&m^ttmw<D 
-^»*i»i»fst, «flr#a-e»«*<xfciW»=T^ 

40 K*«W-T5!Bl^»J«=i^^KWW#at. r^ft 

^-^ftitt^aid&iwstbfcsjaia^ ^ K*jfc*wicBi 
waxMt6i2^jai=" 7 yKgw^h m 
<o«o»=^^ K»»^a<o««!f^»^s^^Tiji«ttffi 

tt»«s^at, »2^syai3^>K»w^aw»«fte 
jUMaanfT^afcSrOi^afc*^ ««*«*«^a 

• tt, a**0faStfT#a<O«iflFSr*WrUT. 3K*a3g*H 

so ttttsrttm-rssft^-^ttiftftttftta^ai:. sms 
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[0018], 

l:4ofcSt?t), ^^KS^^U sfc^h^fcT* — 
j&s** h 3 y f a - ^ ^fetUfflUftjf Aflf*>)lfl»3 ^ y 

[0019] ft\^mm^=7--fr%>^x^z> 
[0020] 

[0021] -te:ic«tiiH#T-ffiffi ^tt5IS^«^ IT 
Pff*h/S ^FS»oejRffl5R^ y <r — V 3 ^» t tf' 

[0 0 2 2] Hl*i, mfcOfBttl&tf)* V s/t/R* ^ 

[0 0 2 3] UiPp^y K#*T?*>!K 

60 rco^n^y Kl^Epi A. l B;fr ft 

[0 0 2 4] h*ftl7, -^-t^l8lln- 

ffl^Ui*^S. *y yXiftl 911, EP^SmSG 

<Diifj7^f¥AL (5cPP19A) , ±»^fflSix5 
P|3 1 9 B) « 

[0 0 2 5] htt. i^--*vHK£ tic, m.<D%k 

^T^V KttUi*2 OH. n-^MftO^SIiiJ: 9 ^EP 2 

o A*ipj(cn]th-r5=T3i^K*aiu^-2 o a <h~T 



5) - M¥7- 1 8 6 4 9 4 

10 

. ^7^y KfcU 2 0 a j&*$cflJ2 0 B^fof-mSj 

[0 0 2 6] H3R1 711. fP3=«;fr h 

[0 0 2 7] EPfRBtt, H^U*V^*fls:-5r— ^t^fll*? 
tbT&tK B^LftV^/<-tT^-^ 1 5 ti:^ii 

[0 0 2 8] 0 2 11, ^SIM^BI^KIS^JS^T, ifitt 

») i-ep^r**** .(b) ttJMUB» (^y^yw 
i^fp^-r^^^^-r. 

[o o 2 9] Hi^ix Kl II, !7^fir-J8»laOl' 

20 y#y3^St*Cl/v/» hSfftl 7dPp3=«:fT 

[0 0 3 0] b»l 7 11. 

T»M4a, 4 bOMlCjfASttx — ^6 

a. 6 b\Z£9»£k9 SttSo 6 a IHr- 

^■^colEBai (B**Lft^) ^iB^UT^Sc, »36f*Jffi 
4 a, 4 b h»ttffl»l 2*siBiaSixX 

rSS^^jj- h-fe^f-0?«S:^i- o — 76a, 6 

30 bf^J: »5 h»l 7*1, .^fy^y/fy3 £ 

7 p 77 l ^2WiaS:a!9, W^n-77a, 7b, X 

^7 v V 1 4(t ^^^?]14a^?/^^» 

1 4 b^e>»SStlv *y#Jl 1 4 a dSH^L*i^ — 

^ *^as»K(iJ:t)^Bii 4 A^rpj— »»u 
h«l 7*«JWri~-6o 

[0 0 3 11 H-Cfi, httoa-g'Sr^U/tds, ^ 

40 [0 0 3 2] * y y^»*Hi^-r54fr& (0 2 

(b) ) . ^y'^^tti 9(1, fp^M^^ffico^y y 

^ft»ABBP»2 l*^ffl»«r^811 9 A*Ir)Ic» At" 

2 (a) <omz.?7^*J*\Q\Z±V^\0K}5mZ- 
§io?Sib^Tjo'9, JetlPJi-S^y y>^aS9 b t 
(»tbTV>5 0 ctoX, * y 9^}f A^IIfeT-$> 

5o ^yy7Hi9*ifAt6t, ^yy^»i9ii^ 

y y^»3Brtl la. ll b^r^T^y 2/^369 n-^ 
8a, 8bll^^f:6, ^O^^ y yXttttttl»l 3 
50 ^J:oX»36S»ASttfc^^5^Srttai-r5o *ft* s lfA 
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5cEP 1 0 B^ftCltHJibU Ay ^^5p-79b^7 
^^fil5c y^^*) p — 7 8 b, 9bttB**Lfc<o 

^~^3k^KttjBtje-&uT*3?>. *rfo-r&*y ^ 

ig(3D-78a, 9 a t t fclC ^EP 8 A, 8B, 9 

:7"i£t> o-7 9 afi^y yZfmO 0-7 9 b tfitix. ft 10 
[0 0 3 3] httl 7liig<oj: 

[0 0 3 4] ^y y^JftftttlSl 3fi. U->— HfttfMH 
»1 2£H«l£#ftl!<&:7;*- h-fe^iJ-SrflH^X^S. 
[0 0 3 5] 1 Sfi^ffcT^— ^-Cfct), 16fi^s/K 

[0036] B3i*, iiJ6«-efcsai*i6« 20 

[0 0 3 7] H(^J:?)^y K^rty yS^Mb^E— 

[0 0 3 8] ^^KKi, ^-rt-^la^t 

— y K*ir y y*^ 1 b idB^S-lxXl^X* 
y K** y y i> 1 b y ygi^/L- h32^ 

^yr«it«3ia, 3ibiat)£tic»it 

£0 y 5/v*Mfl!i»J£3 1 a teH^LJfet^s' K*-r 
y ^y»^-^^^LTi^ 0 r^-^te, — « 

tt* eii#*3 3^^UT[Hlte^tiblt5 3 4^.[Hlte$ii: • 
5c lsHE$Uj;K3 4£&if X 3i:»7t hir^-y- 

K^y y^l bCD»ftlC«foX. ls]^tUfi34^lB] 

<eu d^^r^r^y y^j»tts»3 5j*s«ttii-s. i«He« 
*^y y v?tttB»3 5<oai**sffl»3ft[c^-^ *-7-r 

y y^tta»3 sicjiot. k^t-v y y^l b 

[0 0 3 9] ffl^^y K 1 <t 7^77^2 CORUIwfc* U*> 
-htt. ^t-t/^t)L<tt^y ^/ft^ J:JXT!7 
-T-V-^/u^i a ^77 y2 ioPrBi:o*otU* 5 
ta^tA^^^ — y K^r-V y->^lbll ^ty'> 

ttlttH-TS. y y^ttffl»3 5lcj:9gti±i 

[0 0 4 0]. Pp^y K 1 li. si^mogm<£©&r4£ 50 



* k** y s^i bfrttm-rso -rft*>%. — > k** 

[004 1]-7 K*-* y * v*l b*s, * — A#i?->3 

[0 0 4 2] ^MSrlim-t-SMWllHJKOIeltt^ 

[0 0 4 3] EP^^y K4 0, *-^g4 1 s ^y^is 
t!4 2 J: t) ±iEoai*3S«<o«fl|»ftfi8; Ltio 9 . 

SrtLTt^S, PP*«»tt(Cli. ^y^ 

S§4 4. *-AsK^">3 >-«ffl«4 5* h;**: 
m§§4 6. *ffl3RttU»4 7. #/*-«UJ»5 4 ft 
^ffiSfS^M^tt+^'J^S (KT, CPUi* 
-T) 5 Oi: SIKLX^S. h 4 6 fi, 

g|2lw*3tt5^ J] 1 4 a ^#i^>3 V&tti£rfT7& 

W»-0*>«K B^Lftv>^ y^JJBtt^— **BSiUJr 
Aft ^*sj8±i-6 t ^7 s/ ^ JJdsgf *^ffiaiw#«ni: 

[0 0 4 4] mm&m&4 -r^v K«a»2 o 
(Hi) , ^-h»ftaj»i2, ^yy^jftttasi 

3 (0 2) 4if**tf. 

[0 04 5] BJ^KS^flc* B'JW-T 6 C P U 5 0 (wli. 
LED^i ^X^-T 5 S^SI 4 8 / 9 ft if S: 
Xff b i\* * 4 y^-4 9, Whayifa-^t 

oa«S:ff5-f y^-7x-^ 5 l , ffiHSi^ci^^A-^ 

77*9^y774^tftl*t6RAM5 3 L 
Xt^o 

[004 6] ff]^7^— V^ — :7ol — ^ 5 1 **t> A 

*j£;ft,5£RAM5 3^S«^'/77 C 

PU5 oii:^7-^^ii, x-^=-K^mu 

»»M»[sIK4 3Sr^L-Xfn*^y K4 0, ^-^g4 

[0 0 4 7] ^rty , 3ft — Astfv^v'H ^7 

— . ^^^^7-^WMt5^:, CPU50lt m 
^mWL4 8*K«JUXflEffl#[C3L9-<D*^*jEP5>ii:6 

[0 0 4 8] ©5(1, *»M^^«c»*«:^-r«ffi^ci 
^^Bax*>9, *«ffi^a^>H««r^LXt^o 
[004 9] 6 1 (1^7^ h^yfa- ^X-*>9. ^-^>- 



(8) 
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6 1 d^^x — K*g«1-5x-*£«^»"T?S> 
9. >-^ — x^-x 5 1 l:J; 9 iBibSixSWa^fc 
So 6 4f*3H» Lfcfl#£Tg«x-**«W U Mft-T 

n-vyKT^til^^^^y K»^Kf*oX0f*<7)«y® 10 
fS6 lx-*<5ofc9ffl£;h,. C<0x*-*=* 

-kstawfu ep^x-* t^mm^ni^xm^ 
nn-rzo ^x-^T^>n^^x-^^--K^o 

[0 0 5 0] *iIMX*^, ^ V^-X^-^ti^ft 
y^-7x-^t$)5RS-2 3 2C^ffi 
t^X*3tK R S - 2 3 2 0X11^7 7^ yOtlT*t>^ 

2 3 2 c^i^vy T/W y^-7x-^m — 

Uiflx-^<Di£ff *flcjhi-6*T*^H, */<>r h^x 30 
Ii:^7-«lt77^>^ < fott§^777 

-ie^f cosft f-^ i^t ib^t u 

y T/i^>r A = KiWr¥a6 4^J: OSft^y'^T 40 

[0 0 5 1] y W^A^-^yKi:^ PP^iSfllott 

I^tt*S:7-^ai¥86 3^^1T^^ h^yfa 
-^6li:0St6 o x 7 -^«itfcctk x- 

^{!3M£6 2 tx-*as«*&6 3 1 y T/^-r ^ 
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[0 0 5 2] 3-ryK)Wrfa6 6T**IMR^-7 

7 2 Cliijeq U #»ffl»#A#%<0*^*ff3 
B*|C. *JRffl»*ttlB«*«7 9^J:Ds RAM 5 3rt 

Aofcri:S:»JRffltt««iLTia«i-5, *JWB«W* 

JWfl«#Af»%W««»U msWBJHfAflteflMRO 

rt*!&s}B5feS^-6^ **ffl*^*fAd5tftWSix<5*T? 
Hl^Sa^KfttffJtf £ 0 *J«#ffe6 8 3ftSflfih-T5r 
■£fc:J:!K =i v y 6 6 t 6 8 >Sr jgl 

4(t *JK«IMfA#t>fcH«ft<tbfprsri:**"C# 

[0 0 5 3] J7/^>fA3-7yKi:il, 

SttSt, y T;y^ ^ A n -7> hW^S 6 4 ic J: o T 
RAM 5 3rt(cfa«S*tfc*|R^«ffA#*>f»«*3J:^ 

IBS:e«UT^fc«HW^a6 8tt. *IRffiiRlfA4**>W 
££ttBi-6t. *SW!«JfA#*>* 
LEP^ y7 7 6 7 «:Jg5fe U WJHtt<Z>ffltt«r3BR 
-TSo ^MflaKolfA^SrWISrt-S^ifefcL-C^^A 
T * h i&sfc »K 6811^^-^78 SrfMW-r 5„ 

[0 0 5 4] f^^f&i£9\ m»<D*V h*^K*5^X 

7iia!)x7-^aiu fS"j*^a6 8(ca*ii-5t 
^tir. tti»iB«*a7 7tciait'Stts 0 »j»#«6 8 

Ji, ^x — *5J8*b/tr i:SrR^^a7 2|niI£nU ^ 

X 9 RAM 5 3ftm^ : 7-<D$&±&=z7'-m$Lh UT 
IElti-6., »J»#«6 8fi. ^x-»*R«:B£«U r<E> 

8*5|fjh-*-5rikj:9. = ^vK«Wr*R6 6 

t»!i»*»6 8 ^sitjx#-fi-^±-rs^, -rv^-x 

^-x 5 1 OgfffiJ&^X&Sb^S y 7/^^A37 

x^5/t#>, v^-x^-^ 5 i xg{f ^tbss^ix 

— Sfi^y77 6 5rt^7- *ttfr*oXlo< — 

Jjt£<DX\ x 7 -M^^:Wfl6 8 twj: v 
^-7x-7 £©J#p L X E P3=3SB #x* - 9 «:£ ttBttbft 
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m&mw^-ry K&unftEHJS'j-r-- * Srgft -rs -r - ? 

i£g{f^-^ «M5Mg9:K:«flA S *tfc»HW = ^ ^ K *r ft# 

t, 

«ifsm i at/iB 2 <nmm^^y K»w*so«wia*ic 
s<3^ r a Kffiifli = v k irjcs c tcmm & mn-r 6 &m 
im*a£**ru 

KMHtrfSll, WES l oiH»3^^ K«Wr^a«) 



fi^a^ 

IWBJB2<o«IW=i-r>' K«w#a^»iwr«*i-a^^-c 

SKWJWa-^^ KlwjCi:fc*Q;3at||?T-r5!B2<75«l31j? 
fT#at«:*U 

m&m i ^A&asitff^att, ttrEig 2 <Dmmmft^m<n 
«HEPP*JKBtt. 

»»*B«>*»*:*U+*«B*tt*Hl*«i:. 
KKBttflBtttt^aofettJlSXlcft DTMESflx-* 

^a£, 

iuteis 1 <o^mmn^mn. itftERBtt»«w^aiwj: 
oxwfe^fcf'-^ittiB^-^isa^aiwBi-SB* 

««##a«:*tfr i«r#«£-r6HlMEB. 
[IS*354 ] M*«3EttoHi»J3Sfi^*5^T. 

WEiSBttffitta^att. tffiEHiasBK«^a<D«i» 
«rttffli-sj*iassB»«tta#a«:*tf r £ t-r 

IB** 5] »3ft«3EttwHi»J3Sfi^*3^T. MfE 



(2) 



&ffl¥-7 - 1 8 6 4 9 4 flfijE) 



[»#5(7] t»*^3fs«t^fnJSfJ^§t-^^-c, udE 
[»#*?] m^msmm^mmm^^x. 

#»fc^6BJJBiJ3£Bo 

io] . h3SBKSa*£*u WE** hm 

S« SttfcWHWa^^ K&flWrTS* 1 <^fW» = ^^ K 
»#fxa&. . v - 

S2 0|«3vy KAWf xa . 

flftEJB 1 Xt^lB 2 ^»J»=^^ K«WfXSlc*3tt s«w 

5^3i*frxa4:**u 

mmmmn^mxn. web i <d*j« =* -<? >- K«wfia 

v K»Wxa^^*tS^Jfe*^»lS'r6«!!S^ffife 

<5^x%mffl®f=*-*y nuccfcte3*iifTi-£SBi ^ 

&3g|lfTXa£. 

WE!B2<7>sy« = ^^ K«wxa^*3»-ts»wtt*^s 

^S^TXair^U 

ffirtEB i ^saantTxa^. WE* 2 oM^tTig$: 

[«I*3B 1 2 ] 1 1 EttoB3JSiJ3SB<D*iJ«*S 



1=1*3 l^"t\ 

KtSBttttttHjxai-fctt stftate*^ £-c«tes« 

■^-^IS-irtxaSr^JtXttWF^T.-rsxairSr^U, 

we* 1 *>«yiiifTxa«^ WEJS«ttfBttaxe(-*5 
^TWfcjftfcx-^iffiE** h^si-aiffi"^-* 

IM*B1 3] HUHSB&* ^PJS'J^Bt^J^^^^ 
KRt^BUSiJ^— ^Sr^tf^— *£i£*f-f6** h^B<b 
Sr*TU flftE8l»J3SB* s WE^ f "-^t-SeoTBi#J^a* 

X, 

ffiEEPWJKBli* 

mfE** hKBt-T'-^SriilW-rSx-^aSfS^ai. 

w«y»B^«iR** tu-t-s KB«ffi«a*a t * 
tt»B^*a*«^*ate*^ffitT«rESflr^-^ 

i@ ci^/c u -c#wi- -5 * 2 <z>sy» =1 -r > wsw^a 

■ ■ 

WE3SB«tt«i - iot^ tiltr- * £MEi£ 

jBE-r36B*1IB«**» £ . ■ 
fffE^2(D$iJ^^^> KWW^«^»WJe*(w*<5^-x: 

WE3SB««*^^«*i. MEil^^^fT^acDib^ 
iKfE** MSB*** 

iwrES«7 f -^*»fifl«i*a^«tt*»Ui"*S«7 ? -- 
■#**ft«t»*m*ai:, 

WEffl^KBt-WESSBttlfittttl^-^ oaHSS:S*r 
SHWa^V'Kt-fcot, ME»l<afty» 3 -^K«¥«f 
*a-C^^IB*«Btt«** = ^^ K*ilMt1-*3^ 
v K2HB *afc Sr*i-S w £ 4r»*tt5lf«*aK 

Bo 

[0 0 0 1] 

frSWfKBI-IHU ^l:POS/ECR*^a^8 
5 W«fe3S3$B(-*a*B3*iSB(-B8^5 1>^T-*>5. 
[0 0 0 2] 



(3) 



#§§¥7 - 1 8 6 4 9 4 mm) 



SStt*<ftD, f^3SB**&©JS*li*<S<*5- 

[0003] fti^mwnmmv** 

[0 0 0 4] filtf&m&Jryy'fWz.te&ts 

ls\?~ — *teft^7*-#&&mx$<te<ti:9. POS^ 

[0 0 0 5] — Sm^^^r^ + iw^^ttT^^ 
t^-^^^^-^v K*aHS Ltd*?), S]=£KB* S H 

mzmm&fto-£v\z^ our. fi^^rt^ 

[0 0 0 6] HJ^KB* y i?;y h-TSdv t> u< 

SttTL*t\ P OS/EC Rffl<0ffl^§£B 

[0 0 0 7] rcoj; ? Ic <T 5 

X, ^§SB^tt«*«»LT^fc. -t^ft* 



[0 0 0 8] 

[0 0 0 9] *»W<BBtt«U JtlE^«3feft«^«-rS 

iltdlRl, WfHtt^iBv^flHUfiaa^BSrlia^rte* 

[0 0 10] 

K^fft5l 1 <7)W 3 vy KPffth £ 

■Hfi^atsr^ru r *>«ysswT*ai*. #1 
r mn-r s r t * r 5 e 

[0011] ro^SllfT^a*!^ Sl^i^-ryK 

Bi^^sntT^a^s ft 2 <DMmmn^<omvf 

[0 0 12] hSIB3& s 8J»J3fiB^Bif^ffJb^lBHS: 

iSB^««*«ui-r-5ififi«tiBttui*stv *?>&mu 

[0 0 13] ±l5<o**M<oBiJM3S«*ffl^fc**M^> 



(4) 



^m^7~ 1 8 6 4 9 4 ttftE) 



L TMt 51 2 (O^J» v y F«IW¥S i: , * l 

[0 0 14] 
[0015] 

[ooi6] -«^stiaie#f-T?fl6flas*tsiB»«^ 
[0017] am. rtt<b^ia»«05^y yX»* ^ 

X£>£ 0 

[0018] lliPP^y K*#Tfc!9. «St*:Ol7-f 

[0 0 19] U->-h^l 7, ^t-t/^18|j;D- 
Wl^bltAi WcHU 9 A) , ±(»^»fflSh5 



33 1 9 B ) 0 

[0 0 2 0] Uv'-hJft, i?V—1-JlJt&bt>\^ m<D%b 

0 A^fp](C[e]»j-r5^T^> -K«ttl W<-2 0 a b — T 
x^K«ttl^<-2 0al:i?)^ ^"t"5^y*>^ 

s/^ 2 0 b X«/££*l5 0 tcifi<5 

zzT^> KlfttH 2 0a j&S^ffl 2 0 B^ftt^lUib 

[0021] wi/-hffii7il EV^'&*y#*-~y h 

1 4 in X 9 X y V S*u *{w^.«*tL5 0 

[0022] ep^^st*, la^ujicv^fr^— ^(-«*? 

£ c 2 111, #x<-»UJ»-e*>0. *t|p]ffi07* hir^ 
[0 0 2 3] H2I1. *38W^I^»«K:*3^-C, iSi^ 

5o H2ic*3v^T (a) ammmm. (mxin^- h 
tt) fcep*-*-s»fl\ (b) n^mmm. y^m. 

[0 0 2 4] W^S/Kltt. y-Tir-^^1 a<7>* 

[0 0 2 5] Uv— HJRl 7(1 jtf-f Ko-75t^C 

a. 6 b\ZX SttSo «H£9 d — a.fi*— 

^«-OKtbK (H^L.*^) £Jfr&L-C^$. »3firttE 
4 a, 4 b U">- h*ft«ffi»l 2dSE«SiXX 

h-fe^^WSr^-fo — ^ 6 a , 6 

b(C«t!!)iSe>ttfcU'">- K«l 7li, -r^^ y^>-3 1 
^ P ^^>'2COrp^il t 9 , W^xn-77a, 7b. # 

14bH»«"Jf^ * ^^^3 1 4 a ASH^u^v^- 
■^*4fOKBJR(cJ: 1 4 A^f^—^SbL. 

7^Srt5 0 

. [0 0 2 6] HT-fi. L^y- hW^^^i/:^, 

[0027] * y ^xsr*^-**^** (82 

(b) ) , ^yy^ai9it PP^Si«^wa>^ y y 

ymffA^pa5 2 l^e>ffi»*^BJl 9 A^r6]{wff A-r 
5c D-zviKfn^**!. * y y^S!) o-^ 9 a fi. B 

2 (a) «C/7 V^-T 1 Ot^J; IP ^PPl OA^faCL 



(5) 



mm*7- 1 8 6 4 9 4 (It IE) 



6, *y 9*» A-r^irs *y y^nai 9ii* 

y 1-1 a, 1 1 b^rgt^y y7&*) o — 7 

8a, 8b^jg#^fc-6o :o^yy^K«IBSl3 

Sfrfct* 79>^\ 1 oas#6fc£*Li"<— 1 0 a 
3^1 OB^fri^lfjU ^y -y^?) o-7 9 "b*s* 
y yZfm*) v-7 9 a KjfJEEStU 7y y ^»19j&i» 
»Sn$o ^yy^iSDP-78b, 9bttB^Lft^ 

S5n-78a, Satttl^ *fP8A, 8B, 9 
A, 9B*|pJlC-t*L-PtbIs]|EU, 9*»iS 

PP#=ds»T-rst, *y 9fi5sepi 9 

B^lnjfctlKHStu zfrfi?* l 0#raft3*LT*y y 

yrmv .o— 7 9 a#i^ y a— .7 9 b tmti. & 

[0 0 2 8] u->— h»l 7fiH<7)J:5«wi6arUfe** 
^y 9tcSl^|gT-fc!9. £/c. ^y^«i 

9 ^a^ifts:j6w-mtf. * y i 9 <t u->- h« 
[0029] ^^y^Mnn uv—h«tj*ai 

[0 0 3 0] l5f»*T^-^t-ib^ lBfi'syF 

[0 0 3 1] H 3 fi s **M^>— SIltW-efcSHJ^aSB 

[0 0 3 2] Hl-J:9^y K**y y^B»*~*tf>lfc 

[0 0 3 3] ^yKHl y^ft-^/^l attt 

K** y 5^ 1 b±(wH3E*ttTl^T, 
ymJr^lbll y r^68^^ h 3 2 
tyy^K»M3ia, 3lbi:J:»)&ti:8llit 
-5 0 *t y y v?Ri*S3 1 a ttB^Lftl'^y K^f 
y yi^Kft^— *&i&&LT^5o CO^e-^fi, —AS: 

^^-^SrtEfflLtv^. y * v*e»#*3 1 a 

«U e»«*3 3*^UTlH]tettttlfi3 4 4TEHES* 
-5„ [§]lfiKdJS3 4 £SfctfJ: 5t-*»pJS^7d- hi? 

k** y y^i b^Kic^^x. is]e=Kaiffi3 4*5ia 

6U ctt**-^ y 5>v?8HH»3 5dsStHi"S, le]«E« 
ti5S3 4l*^o^7#U:*dcSi'U Ctv^[53te-r6ir. 

=¥-Yy s/^«tu»3 5otu*36SH»iw^rf-^ a-^-r 
& 0 -rft*?*». B^Lfct^ y k*-* y yitmm*-* 
mot, ^ y k** y s/ ^1 bj&sfc&K^tti-*** 

y y^ttffl»3 SIlJzoT. ^y V*+V yisl b 
[0 0 3 4]ftl^^y Kl ^^7ry2^F B 1i:fc6 



fcRs^Aifto, k** y y^i bii. ^tyj/ 
tej&pa-f5o £*t** *^yy^«ta»3 5icj:?i*ai 

[0 0 3 5] Bl^^ Kl I*. f^#^£©Og3l{£g£4$ 

yKHyy^l b£r&tfJ1-£c "fft*>*>. ^yK^rt 
yyv?lb^l:WU * — AsKi^s ^«£U»3 6 
03te*2£»r-rSfit«36^ — AaKi^^a ^*)S2«i« £ ft 

[00 3 6] K^e-v y y^l bdS, *-^#^>-3 
^ic^BUJ: 5 t Lfc£#. Jft^^ft^i:: J: 0 
#5^3 ^SISLft^r***-.**^^ 
3 6twit)^ai-r5rt^X-#5o r.ttSr^-AzK^v' 

[0037] H4tt, #»9i*ifc«-t hmmmn<omn 

[0 0 3 8] tV^—y K4 0, 1, ~7y^i? 

^rm 4 2 J: 9 ±3£<0W^3S«^«»»*/*: LT3o 9 , 
rtt^(OW^«lFP^igK1-6W^P^ttlE3SS4 3 

fflg4 6, *ffl»ttBi»4 7. #'<-«fcB»5 4ft£'0> 
ttUttffi^Sfll^^AfflW^S (HT, CPUfc* 
-T) 5 0tK«Utl^, h*-y^«Ui*4 6 I*. 
H2l^*JftS*2X^JJl 4 aOjKi?">3^«a«:fT5tt 

A ft H*m±-tZ> t$y*3) t>mfe<OtSLfflz&fh1t 
■f, «ffl«-»3& s »^Uftv^fcft^7-tft5. r*t£;*7 

[0 0 3 9] ffl3R«Hi«4 7tt. =.T^VKttUi»2 0 

(Hi) . h«8«u»i 2. ^y^««aisi 

3 (B2) ftifSr^tf. 

[0 04 0] Bl^iSK^flcS:M»-rS C P U 5 0 iCfi. 
LED<f^M«S^gl4 8, *ft3l?>ft^**» 
"CfT5 A^^/^-f y^4 9, h — ^ 

OS«£ff9-f — 7 x-X5 1 . SHB^o^^^ 

[0 0 4 1 ] fn^x — y^-7x-^ 5 1 /)^A 

RAMS 3F^CDS-(f/<'>7zl-fe^$iX. C 
PU 5 OfiC^-^fclSSU x-^ a— K«C*fJ5U 

»«B»J»Ih]B4 3fc^L-CBl#=^y K4 0, ^e-^®4 
1. /7y^ + f4 2%mW)L?V^$:n'< = r-tZ> 0 
[0 0 4 2] ^■l' y 7^7-," ^-A^*>3 yx7 



(6) 



«HJB¥7- 1-8 6 4 9 4 (4fi]E) 



— . ^-^^7-/j:M4n^ CPU50H * 
ifc 

[0 0 4 3] H5I1 *36M<o^««*S:*"t«HB^P 

[0 0 4 4] 6 1 fi** ha^fc^x — ^T*£>*K a-^^ 
K^-^^f]^-^^^^^P^e^^fi-5o 6 2 
fi, V^ — ^ai-T^ 5 1 ^r^L-t^^ h^z/fc^ — * 

9. >f — ^^-^ 5 1 ?)iB»S^SW5i^"Cfc 

TS:*^^"-vS:Pn^<^7r 6 7 rtl-*Mfrt5. *J« 
6 7-^feffl*^^-^*R^aiU-CHi*«*#*IB«7 

[0045] ^mmmx-n. 

(D->1) TA"< y^-7x-^tfc5R S — 2 3 2 
l^Ti3?K RS- 2 3 2CT1it77^f yOttit^ 

2 3 2 CO^fii/y 7/W ^-7i-?-eil, — * 
— ^s|ii||j:^*o-C i ^^jffitt* 5 t77^f> 

■ ^7-* s MUt77-f^t4ott)S«/ < y77 
[0 0 4 6] y Kt-H. Hli?iSia^)* 



H^ttHBSr-r-^aHS^ae 3£cfrLT** h = ^^ 

6 i icias-rs. x- 

^Sft^6 2 ^^-^^1^6 3 t y 
-v>-K^^6 4tt»f£L-0^fc«>. HJ=£S«©» 

[0 0 4 7] 3vyK««fffi6 6^*aUB*6BtR=^ 
B#l^ «.}Rffi3R«1IBIB«^«7 9(rJ:5, RAM53rt 

Aot: 4: uxiate-r^o wmmm* 

MIRZthZ t«.SRffi»«£U«7 3 <t 9 **ffi»<0#A 
£t£m U »J«^gk 6 8 irii^-r^o "«HW*S6 8 |i» 

rt*ds?H*Six5^ **ffl»©i*AdSttttlStt5^-C 
Hl*3Si«^IK»S:f>±i-5o = ^ ^ KflW^JS 6 6 ffl 

«f86 8*e»-e#-r wnt-rsa^ yr^^^a 

^ v K«Wf.#» 6 4 IS. #»ffi3R»AfiP'fe(r Bl«* < ft 

[0 0 4 8] y T/^^-f A^"^^ K(^f4. Mffilft^if 
A#t>SrHfBfti--5 3^>'K!5S*>!). r^^v K^gff 

RAM 5 3rtl^fEttS*Ufc*Illffl«#X#*,f»**3J:r5 

*Mffl»atR»««:iH*-rSo £^¥JWBtt#A»t>* 
lCTltV^IWf^6 8ll, *JKffi«J?Afl?*>« 
«*sffl^sttfcr ir**»i-6.i:. ¥MJ8*ffi?A#^£: 

[0 0 4 9] Pp^»iS?). ^ftO^s/ hft^fci^T 

7 1 lei !>:x^-;4;8MtiU »J»^H:6-8ir5ii3i-r5^ 
fctl^ ttlE»¥8 7 _7^IB«Stt5. SIJ»^S6 8 
IS, X7-^MUfc^^^^^7 2^ii*QU 
^"(O^^fT^t^^. 3i7«-«»IE«*a6 9IC 
J: <9 RAM 5 3 \*)m^^7-<D$£±%:^7-m$%t It 

FS«6 6 tft'J»*a6 8 *rfiB|-C#i"lrflcjti- 
fa6 5iSff±Utl^fc^ ^y^-7i-751T* 

me 8\^xo-< y^"7^-7^M^iT^gi^T 



(7) 



7-186494 (ffijE) 



[0 0 5 0] yT/^^AnvyKCIi, ^7 — <ofrh 

[0 0 5 1 ] 3:7— d^^EHa^-^;*' Kcot> 5 1 
[0 0 5 21 JBRttffl»7 3KJ;*«S§U 



h^vfa-^ 6 liclsl^-r^o 

[0053] ^6ii. y tm4&^\s v<d— mmm 

[0 0 5 4 ] B6M*31^-t\ TGSj Trj r n jtt-t 
lDh, 5 2h. nSr^i\ TGSJ Trj aWT/^* 

^^3-7yKt*fo5^^^u n {si -j: vmn-tz 

[0 0 5 5] *HJB«T-tt, ntf>«fc.fc tJSl^l^ 

[0 0 5 6] 
1*1] - 



[0 0 5 8] 



n 






><? Xt — ? Xti&tetZ* ....,.„,.„ 




>Riifta«r«. 




i5-»H*»BT«. 


3 


ii^ * • 


4 


*«*l*aa-r*.' _ 




* * ^m.«„ __ 


7 


:*7-£S«*ra (si^sea) 


8 




X 


intt^ep^sa*^- [*2] 






ffi 


0 [ 1 














2 






a 




*vVo [ mh 












:::EE:EE=-£ 









7 







[0059] fti^mm*^-* *\nm\zx 9 kd^^ 



[0 0 6 0] n^ico^, aSKt^*-^^ >W« 

[0 0 6 1] 
[*3] 



(8) 



7-186494 («jE) 



1 


ft SB 


a- 

n . 1 i 






ocifflse 


3 








7 







[0 0 6 2] CfrtcJztK t77>f^»«S:^H 3 
[0 0 6 3] h=i Vt°zx-^fll^StJUfc^*l-J:o 



[0 0 6 4] n^2CD±^8\ 3? 4 5 1 '< 

[0 0 6 5] 
[«4] 



13 


= 2 : i^-JS^?- 








SI IE 


1 1 






OtI£ 






































7 







[0 0 6 6] ^4 (D^X't ^7=.^7/Prc.7 — £ #U 
[0 0 6 7 ] IBi 



[0 0 6 8] ni«3^ S5i:a5^-^t 

[0 0 6 9] 
[*5] 



\£t> h 


a ft 


a • 
i i 

OfcSJg 


1 

3E 


5fc<£;s 


lCH^ 




"^trfi^-tStSS 


[ 


7 







[0 0 70] ntf40»^.*6l:85^!)7^«« tU*W« 1 '<W I-*** I- 3 ^ 



(9) 



&m¥- 7- 1 8 6 4 9 4 «§jE) 



[0 0 7 1] 









0 1 1 
































5 








7. 







10 0 7 2] «6fci3^X. y^fflttOig^l^J: 
^yyrfflffiiRtl:*3^t, ffiffi^if A#*>X*5 



[0 0 7 3] n^5(D^, m 7 {Zfe ? s< ]) y*- 3 V 
l^M h^yt^-^C^lft 



[0 0 7 4] 
[*7] 





& t£ 




o I 1 


0 






1 




1C@S 


2 








3 








. 4 




lfc@£ 


6 






6 


7 1 




OtBA 



[0 0 7 5] ^7 |£*3^X, ✓ < y 7="— i/ a Vffltt^JHR 

[0 0 7 6] H7.* astyr^^Aa^yK 
i^xttwi-*. 

[oo7 7] m 7fi, Pfi^ssaotoMftfTasr^L, m 

&JtMfclw*5^Xli. f^*»<OfcJJBfl: 2 
1) , 1W«««»7 7^ *7-«*L ^jy^T^y 
T???, GS77^ GSR77^^^ — » 

/122) 0 ^-777^777^ GS77^ GS 

R^^tt. S«Wii^«i3ffixttffli--5 7 5^x-, yx 



[0 0 7 8] B8I1 ^ ^<OgfI*dii^A& 
hnyfa- ^a^^Stey*— ^f** l'<*< h<5o 

*l5 0 yr/^^AaT^Kit g|6(c^ufcSiic rc 

SJ TRj T n j 0 hX»J*S*L-5fc«). 
Sj S:gfiLfcl*l:ty h$iX5GS77^ GS^ir 
* h$*VCl^S»&l:: fRj LfcBSUHry 
6GSR77^, GSR77^tj/h$nrP5^ 
5fflf: r n j l:J;oT»^5o r n j com 

7 7 ^y 777^ 5 *»6. 

[0 0 7 9] ^^y^l 2 5t'7-^^§{I$ii^ll , J 

^-7x-^^(bt^/:L, ^f^l2 7"CGSR7 
7^dS*y h^T^5^i:'^^t5. GSR7 

trj £x£ffi£o&£\ Sfff-^ (rcxnci-f 

6) ^ fnj LXMfSSrfTP. ^^5/^1 3 6 XG S 



(10) 



^¥7- 1 8 6 4 9 4 (ffljE)' 



R77^^!)rU gft^-^ (C) Ottt-J:!9. K- 
T<D»^&?T2 Ux^l 3 7) o 
[0 0 80] C=0(Oft &m^&6 "9 RAM 5 

■C*^ha^^-^|:3Hlt5 (Xry^l3 8) . 
[0 0 8.1] C=1<DB#, i£{f ^l£6 3 tCi: 9 RAM 5 
3 . I c IE t& U * 7 v 4 is tf m •% >f > * - 7 * - X S: ^ 

9) . 

[0 0 8 2] C=2<DB# % ^{f^6 3(CJ: <9 RAMS 
3 KffiK U fc:* 7 -«* £ * >- 9 - 7 * - * L T 

[0 0 8 3] C=3 0P5\ 3H»^«6 3twJ: 19 RAMS 

T^^hnyea-^^lft^ (^7^14 1). 0 
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SPECIFICATION 

[Title of the Invention] PRINTER, CONTROL METHOD THEREOF, 
AND INFORMATION PROCESSOR USING SAID PRINTER 

[Claims] 

[Claim 1] A printer which is connected to a host device, 
controls printing means, and performs printing onto a 
printing medium- in accordance with control commands and 
printing data transmitted from said .host' device; comprising: 

data receiving means which receives said control 
commands and said printing data; 

received data storing means which at least said control 
commands ; 

first control command analyzing means which analyzes 
the control commands received by said data receiving means; 
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second control command analyzing means which reads out 
in order of arrival the control commands stored in said 
received data storing means; and 

processing executing means which executes processing in 
response to said control command on the basis of the result 
of analysis of said first and second control command 
analyzing means; 

wherein said processing executing means executes the 
processing corresponding to the result of analysis of said 
first control command analyzing means prior to the 
processing corresponding to the result 'of analysis of said 
second control command analyzing means. 
[Claim 2] The printer according to claim 1, wherein: 

said processing executing means comprises: 

first processing executing means which executes 
processing corresponding to a control command, on the basis 
of the result of analysis of said first control command 
analyzing means; and 

.second processing executing means which executes 
processing corresponding to a control command on the basis 
of the result of analysis of said second control command 
analyzing means; 

wherein said first processing executing means executes 
said processing by interrupting the operation of said second 
processing executing means. 
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[Claim 3] The printer according to claim 2, further 
comprising: 

printer status detecting means which detects the status 
of the printer; 

received data storage control means which inhibits or 
permits operation of said received data storage means in 
response to the result of detection of said printer status 
detecting means; and 

data transmitting means which transmits data to said 
host device; wherein: 

said first processing executing means includes printer 
status reporting means which passes data obtained by said 
printer status detecting means to said data transmitting 
means. 

[Claim 4] The printer according to claim 3, further 
comprising: 

peripheral device connecting means which connects the 
peripheral device to be controlled in response to said 
control commands; wherein: 

said printer status detecting means includes peripheral 
device detecting means which detects the status of said 
peripheral device connecting means. 

[Claim 5] The printer according to .claim 3, wherein: 

said printer status detecting means includes paper 
detecting means which detects the presence of said printing 
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medium. 1 

[Claim 6] The printer according to claim 3, wherein: 

said printer status detecting means includes paper 
detecting means which detects the remaining amount of said 
printing medium. 

[Claim 7] The printer according to claim 3, wherein: 

said printer status detecting means includes set status 

detecting means which detects the set status of the printer. 

[Claim 8] The printer according to claim 3, wherein: 

said printer status detecting means includes operating 

status detecting means which detects the operating status of 

the printer . 

[Claim 9] The printer according to claim 8, wherein: 

said operating status detecting means includes data 
storage status detecting means which detects the status of 
said received data storage control means. 

[Claim 10] A control method of a printer which is connected 
to a host device, controls printing means in accordance with 
control commands and printing data transmitted from said 
host device, and performs printing onto a printing medium, 
comprising: 

a data receiving step of receiving said control 
commands and said printing data; 

a received data storing step of storing at least said 
control commands; 



- 5 - 



a first control command analyzing step of analyzing 
received control commands; 

a second control command analyzing step of reading out 
and analyzing in the order of arrival the stored control 
commands ; and 

a processing executing step of executing the processing 
corresponding to the control command in accordance with the 
result of analysis in said first and second control command 
analyzing steps; 

wherein, in said processing executing step, the 
processing corresponding to the result of analysis in said 
first control command analyzing step is executed prior to 
processing corresponding to the result of analysis in said 
second control command analyzing step. 

[Claim 11] The control method of a printer according to 
claim 10, wherein said processing executing step comprises: 

a first processing executing step of executing the 
processing corresponding to the control command in 
accordance with the result of analysis in said first control 
command analyzing step; and 

a second processing executing step of executing the 
processing corresponding to the control command in 
accordance with the result of analysis in said second 
control command analyzing step; 

wherein said first processing executing step is carried 
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out by interrupting said second processing executing step. 
[Claim 12] The control method of a printer according to 
claim 11/ further comprising: 

a printer status detecting step of detecting the status 
of the printer; and 

a step of inhibiting or permitting said received data 
storing step in response to the result of detection in said 
printer status detecting step; 

wherein. said first processing executing step includes a 
data transmitting step of transmitting data obtained in said 
printer status detecting step to said host device. 
[Claim 13] An information processor comprising a printer 
and a host device which transmits data including control 
commands and printing data to said printer, in which the 
printer controls printing means in accordance with said data 
and performs printing onto a printing medium, wherein: ' 

said printer comprises: 

data transmitting means which transmits data to said 
host device; 

data receiving means which receives said control 
commands and said printing data; 

received data storing means which stores at least said 
control commands; 

printer status detecting means which detects the status 
of the printer; 
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received data storage control means which inhibits or 
permits operation of said received data storing means in 
response to the result of detection of said printer status 
detecting means; 

first control command analyzing means which analyzes 
the control commands received by said receiving means; 

second control command analyzing means which reads out 
and analyzes in the order of arrival the control commands 
stored in said received data storing means; 

printer status reporting means which passes the data 
obtained by said printer status detecting means to said 
transmitting means in accordance with the result of analysis 
of said first control command analyzing means; and 

usual processing executing means which executes 
processing corresponding to the control command in 
accordance with the result of analysis of said second 
control command analyzing means; and wherein: 

said printer status reporting means executes said 
processing by interrupting operation of said usual 
processing executing means; and 

said host device comprises: 

received data storage status detecting means which 
detects the status of said received data storage control 
means; and 

command transmitting means which transmits a control 
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command requiring transmission of said printer status 
detection data to said printer, which is the printer status 
reporting command analyzable by said first control command 
analyzing means. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a printer which is connected to a host computer 
and performs, printing in accordance with an instruction from 
the host computer. More particularly, the present invention 
relates to a printer the most suitable for an information 
processor which handles money such as a POS/ECR. 

[0002] 

[Description of a Related Art] In a conventional printer, 
when it is not appropriate to continue printing operation 
such as in the exhaustion of printing paper, the opening 
printer cover, or upon occurrence of an error, integrity of 
printer and communication data and safety of the user are 
ensured by stopping the printing mechanism including the 
printing head, and putting the interface with the host- 
computer into offline status (logical cutoff state). In 
this case, control within the printer is discontinued. Data 
already received by the printer are not therefore processed 
after putting into offline. Since data are not processed 
after transfer to offline, data not received are not 
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processed, and the printer gives no response. 
[0003] The printer becomes offline also when the paper feed 
switch is pressed and paper is fed, or when the receiving 
buffer for storing received data becomes full (hereinafter 
referred to as "buffer full"), and it is difficult to 
discriminate this state from the offline status occurring 
when it is not appropriate to continue the printing 
operation described above. 

[0004] When the printer becomes offline, the host computer 
cannot transmit printing data, leading to stoppage of the 
entire system such as a POS or an ECR. In this case, the 
host computer must display a message such as "The printer is 
abnormal. Check it up." on the display. The user must check 
up the printer to remove a cause of offline. It is however 
difficult for a user of an ordinary POS or ECR to find the 
cause, and it takes much time. 

[0005] The control commands stored in the receiving buffer 
are analyzed, on the other hand, in the order of age (a 
control command older in time of storage), and subjected to. 
command processing. Commands after the completion of 
processing are erased from the receiving buffer. Therefore, 
when control commands are sent continuously from the host 
computer, control commands are stored in succession in the 
receiving buffer, and the stored control commands are 
sequentially processed from older ones. There occurs 
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therefore, a time change (hereinafter referred to as a "time 
lag") between transmission of a control command by the host 
computer and actual processing by the printer. 
[0006] When the printer is reset, or when the power source 
is replaced, the data for setting the status of the printer 
so far stored in the printer are erased. This has posed a 
serious problem for a printer for POS/ECR handling money. 
[0007] • In order to minimize the influence of such- 
inconveniences, it is the conventional practice for the host 
computer in an information processing system using a 
conventional printer to confirm the printer status by 
attaching a status response requesting command for each line, 
without sending printing data for a plurality of lines. 
This formed a heavy burden imposed on the computer, leading 
to a decrease in throughput of the information processing 
system. . . . 

[0008] ' 

[Problems to be Solved by the Invention] Under the 
circumstances described above, standalone- type special 
information processing systems each integrally comprising a 
data input unit, a processor and a printer aire commonly ' 
adopted in the conventional POS/ECR area. A system in which 
a host computer and a printer are connected by a general^ 
purpose interface, highly evaluated for the high flexibility 
thereof, has not as yet been sufficiently diffused because 
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of a low reliability of data (known as "security") . For the 
purpose of improving such data reliability, and at the same 
time, of achieving a further higher operability, there is an 
increasing demand for development of an information 
processing system which enables the host computer to know 
the cause when printer operation is discontinued and to 
promptly cancel the state of stoppage. 

[0009] It is therefore an object of the present invention 
to provide a printer which can solve the above-mentioned 
problems in the conventional art, and permits achievement of 
a highly reliable information processor and to provide a 
printer easy to use for a user by alleviating the burden 
imposed on the hot computer. 
[0010] 

[Means for Solving the Problems] To achieve the object of 
the present invention, the printer of the present invention 
comprises data receiving means which receives the control 
commands and the printing data; . received data storing means 
which stores at least the control commands; first control 
command analyzing means which analyzes the control commands 
received by the data receiving means; second control command 
analyzing means which reads out in the order of arrival the 
control commands stored in the received data storing means; 
and processing executing means which executes processing in 
response to the control command on the basis of the result 
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of analysis of the first and second control command 
analyzing means; wherein the processing executing means 
executes the processing corresponding to the result of - 
analysis of the first control command analyzing means prior 
to the processing corresponding to the result of analysis of 
the second control command analyzing means. 
[0011] The processing executing means may comprise first 
processing executing means which executes processing 
corresponding to a control command on the basis of the - 
result of analysis of the first control command analyzing 
means; and second processing executing means which executes 
processing corresponding to a control, command on the basis 
of the result of analysis of the second control command 
analyzing means; wherein the first processing executing 
means may execute the processing by interrupting the 
operation of the second processing executing means.' 
[0012] To permit the host device to know a cause of 
operation stoppage of the printer, the printer of the 
present invention further comprises printer status detecting 
means which detects the status of the printer; received* data 
storage control means which inhibits or permits operation of 
the received data storage means in response to the result of 
detection of the printer status detecting means; and data 
transmitting means which transmits data to the' host device; 
wherein the first processing executing means includes 
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printer status reporting means which passes data obtained by 
the printer status detecting means to the data transmitting 
means . 

[0013] The present invention provides an information 
processor using the printer of the present invention, 
comprising a printer and a host device which transmits data 
including controi commands and printing data to the printer, 
in which the printer controls printing means in accordance 
with the data and performs printing onto a printing medium, 
wherein the printer comprises data transmitting means which 
transmits data to the host device; data receiving means 
which receives the control commands and the printing data; 
received data storing means which stores at least the 
control commands; printer status detecting means which 
detects the status of the printer; received data storage 
control means which inhibits or permits operation of the 
received data storing means in response to the result of 
detection of the printer status detecting means; first 
control command analyzing means which analyzes the control 
commands received by the receiving means; second control 
command analyzing means which reads out and analyzes in the 
order of arrival the control commands stored in the received 
data storing means; printer status reporting means which 
passes the data obtained by the printer status detecting 
means to the transmitting means in accordance with the 
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result of analysis of the first control command analyzing 
means;, and usual processing executing means which executes 
processing corresponding to the. control command in 
accordance with the result of analysis of the second control 
command analyzing means; and wherein the printer status 
reporting means executes the processing by interrupting 
operation of the usual processing executing means; and the 
host device comprises received data storage status detecting 
means which detects the status of the received data storage 
control means; arid command transmitting means which 
transmits a control command requiring transmission of the 
printer status detection data to the printer, which is the" 
printer status reporting command analyzable by the first 
control command analyzing means. 
[0014] 

[Operation] According to the present invention as described 
above, even when the printer is in offline state, it is 
possible to determine the printer status and determine the 
same immediately on the host computer side. As a result of 
the host computer's reporting this status to the user 
through a message or the like, the user can grasp the status 
and can remove factors causing the status which is an error. 

It is thus possible to achieve recovery from .the offline 
state by operation of the host computer. 
[0015] 
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[Embodiments] An embodiment of. the present invention will 
now be described with reference to the drawings. 
[0016] Recording sheets of paper used in general in the 
distribution sector of industry are broadly classified into 
cut sheets and continuous forms. Cut sheets include 
undefined- format document sheets called slip sheets, and 
validation sheets having a defined format in many cases and 
each having several copy sheets. Continuous forms include 
journal forms for storage used for recording information of 
a store, and receipt forms for use as receipts. 
[0017] Fig. 1 is a whole view of a printer permitting 
printing on any of these recording sheets such as slip 
sheets, journal forms and receipt forms.. 

[0018] Reference numeral 1 represents a printing head main 
body which is a head known as a wire dot. head in which a 
plurality of wires are longitudinally arranged. This 
printing head conducts printing while reciprocating in the 
arrows 1A and IB directions. Reference numeral 3 represents 
an ink ribbon. 

[0019] A receipt form 17 or a journal form 18 is inserted 
in the form of a roll paper from back of a printing 
mechanism section as shown in Fig. 1, and discharged upward. 

The slip sheet 19 is inserted from front of the printing 
mechanism section (arrow 19A) , and discharged upward (arrow 
19B) . 
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[0020], Both for receipt forms and for journal forms, a 
near-end detector 20 which detects the end of a form is 
provided. The near-end detector 20 comprises . a near-end 
detecting lever 20a which rotates in the arrow 20A direction 
at the end of the outside diameter of the roll paper, and a 
push-switch 20b which is turned ^on or off by the near-end 
detecting lever 20a. As the end of a paper roll is 
approached, the outside diameter thereof becomes smaller, 
and when the center of the paper roll is reached, the near- 
end detecting lever 20a rotates in the arrow 20B direction, 
and the push-switch 20b is turned off to detect the near end 
of the paper . 

[0021] After printing, the receipt form 17 is cut by a 
cutter 14 and passed to a customer. 

[0022] The printer is covered with a main body case not 
shown, and the main body case is divided into a cover not 
shown and a lower case 15. Reference numeral 21 represents ■ 
a cover detector comprising an opposite-type photosensor. 
When the cover is' closed, the light of the cover detector 21 
is shielded, to make it possible to detect the cover closed. 

[0023] Fig. 2 is a mechanism diagram illustrating operation 
when printing continuous forms and cut sheets in the printer 
of the' present invention. In Fig. 2, (a) covers a case of 
printing on a continuous form (receipt form in the drawing) , 
and (b) shows a case of printing on cut sheets (slip sheets) . 



- 17 - 



[0024] The printing head 1 has a wire pin not shown in a 
wire support la, and performs printing on the receipt forms 
17 in the presence of the ink ribbon 3 between the head 1 
and a platen 2. 

[0025] The receipt form 17 is inserted between paper guide 
plates 4a and 4b .via a guide roller 5 and fed by paper feed 
rollers 6a and 6b. The paper feed roller 6a is connected to 
a* driving source (not shown) such as a motor. A receipt 
form detector 12 is arranged in the middle of the paper 
guide plates 4a and 4b. The receipt form detector 12 
comprises an opposite-type photosensor or a lever switch. 
Fig. 2 illustrates a typical opposite-type photosensor. The 
receipt form 17 fed by the paper feed rollers 6a and 6b 
passes between the ink ribbon 3 and the platen 2 and is 
discharged upward above the printer via paper pressing 
rollers 7a and 7b and a cutter unit 14. The cutter unit 14 
is composed of a cutter blade 14a and a cutter cover 14b. 
The cutter blade 14a travels in. the arrow 14A direction 
under the effect of the driving source such as a motor not 
shown, and cuts the receipt form 17.- 

[0026] Fig. 2 illustrates the case of receipt form. The 
same configuration is used in the case of-' journal form, 
except for the cutter unit. 

[0027] When performing printing on a slip sheet (Fig. 2(b)), 
the slip sheet 19 is inserted from a slip sheet inserting 
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opening 21 in the front portion of the printer in the arrow 
19A direction. During performing printing on a paper roll, 
the slip feed roller 9a is pulled by a plunger 10 in the 
arrow 10A direction as shown in Fig. 2(a), and is thus 
separated from the slip feed roller 9b on the opposite side, 
thus permitting insertion of the slip sheet 19. When 
inserting the slip sheet 19, the slip sheet 19 passes 
between the slip sheet guides 11a "and lib and hits the slip 
feed rollers 8a and 8b. At this point in time, the slip 
sheet detector 13 detects whether or not the sheet has been 
inserted. When the sheet has been inserted, the plunger 10 
is released. A lever 10a turns in the arrow 10B direction*. 
The slip feed roller 9b is pressed by the slip feed roller 
9a, and the slip sheet 19 is thus held. The slip feed 
rollers ' 8b and 9b are connected to a driving source such as 
a motor not shown, rotate, together with the opposed slip 
feed rollers 8a and 9a, in the arrow 8A, 8B, 9A and 9B 
directions, respectively, thus feeding the slip sheet 19. 
Upon the completion of printing, the slip sheet 19 is 
discharged in the arrow 19B direction," to drive the plunger 
10. Asa result, the slip feed roller 9a is separated from v 
the slip. feed roller 9b, thus permitting insertion of the 
next slip sheet. 

[0028] The receipt form 17 can be printed onto a slip sheet 
19 as' attached as shown in Fig. 2, and by attaching a copy 
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sheet to the slip sheet 19, the same contents can be printed 
simultaneously on the slip sheet 19 and the receipt form 17. 
[0029] The slip sheet detector 13 adopted here is an 
opposite-type photosensor as the receipt form detector 12. 
[0030] Reference numeral 15 represent a lower case of the 
main body, and 16, a case supporting the head mechanism. 
[0031] Fig. 3 is a printing section configuration diagram 
of the printer representing an embodiment of the present 
invention. 

[0032] The method for detecting disorder of the head 
carriage driving motor will be described with reference to 
the drawings . 

[0033] The head 1 is fixed onto the head carriage lb, 
together with a wire holder la, and this head carriage lb 
travels to the right and to the left by means of a carriage . 
transmission belt 32 and carriage driving gears 31a and 31b. 

The carriage driving gear 31a is connected to the head 
carriage driving motor not shown. Usually, a pulse motor is 
used as this motor, and a pulse motor is used in the 
embodiment. The carriage driving gear 31a causes a rotation 
detecting plate 34 to rotate via a transmission gear 33. A 
carriage detector 35 comprising an opposite-type photosensor 
is arranged so as to hold the rotation detecting plate 34 in 
between. The rotation detecting plate 34 rotates in 
response to the travel of the head carriage lb, and the 
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carriage detector 35 detects it. The rotation detecting, 
plate 34 is formed into a propeller shape, and the rotation 
thereof results in ON or OFF periodically of the output of 
the carriage detector 35. That is, when the head carriage 
lb is moved by the head carriage driving motor not shown to 
the right or left, the carriage detector 35 detects movement 
of the head carriage lb. 

[0034] If a receipt form, a journal form or a slip sheet' 
present between the printing head 1 and the platen 2 is 
twisted and clogs off the space between the wire holder la 
and the platen 2, paper jam is caused, and as a result, the 
head carriage lb does not follow the rotation of the ■- 
carriage driving motor, causing disorder of the carriage - 
driving motor. This is detected by the carriage detector 35 
and called a "carriage error". 

[0035] - For specifically set a reference position of 
printing, -the printing head must have a home position. A - 
home position detector 36 is an opposite-type photosensor, 
and detects the head carriage lb. That is, the position 
where the head carriage lb moves to the left and cuts off 
the light of the home position detector 36 represents the 
reference of the home position. 

[0036] When the head carriage lb is. about to move from the 
home position, the home position detector 36 can detect* 
impossibility thereof to reach the home position as a result 
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of paper jam. This is called a "home position error". 
[0037] Fig. 4 is a circuit block diagram of the control 
circuit for the implementation of the present invention. 
[0038] The mechanism section of the above-mentioned printer 
comprises a printing head 40, motors 41 and plungers 42 and. 
has a printing mechanism section driving circuit 43 which 
drives the printing mechanism section. The printing 
mechanism section has detectors such as the carriage 
detector 44, the home position detector 45, an auto-cutter 
detector. 4 6, paper detectors 47 and a cover detector 54, and 
is connected to a central control unit (hereinafter referred 
to as "CPU"). - The auto-cutter detector 46 is a detector 
which performs position detection of the cutter blade 14a as 
shown in Fig. 2, and drives a cutter blade driving motor not 
shown, issuing a detection signal at a prescribed position. 
Upon occurrence of a paper jam at the cutter blade, the 
cutter blade does not travel to the prescribed position, and 
non-issuance of a detection signal leads to an error. This 
is referred to as a "cutter error".. 

[0039] The paper detectors 47 include a near-end detector 
20 (Fig. 1), a receipt form detector 12, and slip sheet 
detector 13 (Fig. 2) . 

[0040] A display unit 48 comprising LEDs and the like, a. 
panel switch 49 for allowing manual operation of paper 
feeding, an interface 51 for conducting communication with 
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the host computer, an ROM 52 storing control programs and 
printing patterns, and a RAM 53 for storing a receiving 
buffer and a printing buffer are connected to the CPU 50 
which controls the printer as a whole. 

[0041] Printing data entered from the interface 51 is 
stored in the receiving buffer within the" RAM 53. The CPU 
50 decodes this data, reads out a character pattern 
corresponding to the data code from the ROM 52 and executes 
printing by driving the printing head 40, the motors 41 and 
plungers 42 via the printing mechanism driving section 
control circuit 43. 

[0042] Upon occurrence of a carriage error, a home position 
error or a cutter error, the CPU 50 can notify the user of 
the occurrence of error by driving the display unit 48. 
[0043] Fig. 5 is a functional block diagram illustrating 
the whole configuration of the present invention, showing 
the relationship between functional means. 
[0044] Reference numeral 61 represents a host computer 
which transmits, command data and printing data to the 
printer; 62, data receiving means which receives ' data codes 
from the host computer 61 via an interface 51, serving as an 
interruption activated by the interface 51; 64, real-time 
command ' analyzing means which analyzes received data upon 
receipt and executes the same and the result of analysis 
being processed, together with the data receiving means 62, 
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in the course of interruption. The real-time command 
analyzing means 64 determines whether or not the received 
data is a real-time control command, and if it is a real- 
time control command, executes a prescribed processing in 
accordance with the instruction of the command. All the 
received data having passed through the real-time command 
analyzing means .64 are once stored in the receiving buffer 
65. The received data in the receiving buffer 65 are 
fetched one by one by the command analyzing means 66 which 
analyzes these data codes and discriminates printing data 
from command data which issue various instructions to the 
printer. If a data code is a command data, the control 
means 68 executes prescribed settings or prescribed 
operations in response to the command code. If it is a 
printing data, a character pattern is stored in the printing 
buffer 67 in accordance with the data code. When printing 
is executed by the control means 68, this is done by reading 
out the printing pattern from the printing buffer 67 and 
controlling the individual functional sections 70 of the 
printing mechanism. 

[0045] In this embodiment, an RS-232C which is a two-way 
serial interface is used as an interface. When using the 
RS-232C, communication is possible with the host computer 
even in offline state. In an RS-232 two-way serial 
interface, in general, even when a device on one side is in 
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offline state, data of several bytes may remain on the line 
during the period of time before the other device detects 
the offline state and discontinues transmission of 
communication data. The device on the side becoming off 
line must continue receiving data even after occurrence of 
offline. It is therefore necessary to achieve offline 
before the receiving buffer becomes full- Therefore, even 
when an error occurs in the printer, leading to offline, 
communication data are received and stored in the receiving 
buffer so long as there is a vacancy in the receiving buffer. 

When the receiving buffer becomes full, data received 
thereafter would be rejected. In this embodiment, however, 
a command is analyzed before the real-time command analyzing 
means 64 activated by receiving interruption stores data in 
the receiving buffer. Therefore, processing as a command is 
conducted even when rejected. 

[0046] The real-time commands include a command requiring 
the status of the printer. When this command is received, 
the real-time command analyzing means 64 gives a response of 
the printer status to the host computer 61 via the data 
transmitting means 63. Even in the state of occurrence of 
an error, the data receiving means 62, the data transmitting 
means 63 and the real-time command analyzing means 64 are in 
operation. It is therefore possible to transmit the printer 
status. 



- 25 - 



[0047] When the command analyzing means 66 determines that 
the received data represents a cut sheet selecting command, 
this is notified to the control means 68. The control means 
68 gives a notice that the cut sheet has been selected to 
the display means 72 to display "waiting for insertion of 
cut sheet". At the same time, the cut sheet status storage 
means 79 stores cut sheet information in the RAM 53 to the 
effect that the cut sheet is selected and insertion" of cut 
sheet is now waited for. When the cut sheet is selected, 
the cut sheet detector 73 detects insertion of the cut sheet, 
and notifies it to the control means 68. The control means 
68 monitors the cut sheet insertion waiting information, and 
stops driving of the printer until the contents of the cut 
sheet insertion waiting information are erased, or insertion 
of the cut sheet is detected. While the command analyzing 
means 66 cannot activate the control means 68 and stops, the 
real-time command analyzing means 64 can operate, 
irrespective of cut sheet insertion waiting. 
[004 8] The real-time commands include a command which 
cancels cut sheet insertion waiting. When this command is 
received, the real-time command analyzing means 64 erases 
the cut sheet insertion waiting information and the cut 
sheet selection information stored in the RAM 53. Upon 
confirming erasion of the cut sheet insertion waiting 
information, the control means 68 monitoring the status of 
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the cut sheet insertion waiting status cancels the cut sheet 
insertion waiting, erases the printing buffer 67, and 
selects the default paper. A conceivable method for 
cancelling the cut sheet insertion waiting is timeout, in 
which the control means 68 controls the timer 78. 
[004 9] When an error such as paper jam occurs during 
printing, paper feeding or paper cutting, the error 
detecting means 71 detects the error and notifies it to the 
control means 68, and the information is stored in the 
status storage means 77. The control means 68 notifies the 
display means 72 of the occurrence of the error to display 
the error, arid at the same time, the error status storage 
means 69 stores the occurrence of the -error as error 
information in the RAM 53. The control means 68 monitors 
the error information, and stops driving of the printer 
until the contents are erased. The command analyzing means 
66 also stops and cannot activate the control means 68. The 
real-time command analyzing means 64, which is activated by 
receiving . interruption of the interface 51, can operate, 
irrespective of the occurrence of an error. However, since 
the command analyzing means 65 is in stoppage, the data 
received by the interface 51 only increase in volume within 
the receiving buffer 65. Simultaneously with occurrence of 
an error, therefore, the control means 68 controls the 
interface so as to inform the host computer that the printer 
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cannot receive the data (in so called offline state) . 
[0050] The real-time commands include a recovery command 
from an error. When this command is received, the real-time 
command analyzing means 64 erases the error information 
stored in the RAM. When the control means 68, while 
monitoring the error status, confirms erasion of the error 
information, activates the printer again to resume operation 
of printing. 

[0051] Another recovery command from error is a command 
which resumes printing after erasing the received data. 
When this command is received, the real-time command 
analyzing means erases the receiving buffer 65 and the 
printing buffer 67, and then erases the error information 
stored in the RAM. 

[0052] Upon "no paper" as detected by the paper detector 73, 
upon detection of "cover open 11 , by the cover detector 74, or 
during paper feeding operated by the paper feeding switch as 
detected by the switch detector 75, the printer becomes 
offline. This state is stored in the status storage means 
77, and the real-time command analyzing means 64 gives a 
response comprising this information to the host computer 61 . 
[0053] Fig. 6 illustrates a command code in an embodiment 
of the real-time commands. 

[0054] In Fig. 6, "GS", "R" and "n" are received data each 
comprising a byte, and represent lDh, 52h and n, 
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respectively, in hexadecimal notation. "GS" and "R" 

represent real-time commands, and the contents to be 

executed are selected by means of the value of n. 

[0055] In this embodiment, the contents to be executed as 

shown in Table 1 are selected by means of the value of n. 

[0056] 

[Table 1] 



n 


DETAILS OF EXECUTION 


0 


TRANSMITTING PRINTER STATUS 


1 


TRANSMITTING OFFLINE FACTORS 


2 


TRANSMITTING ERROR FACTORS ' . 


3 


TRANSMITTING STATUS OF CONTINUOUS PAPER DETECTOR 


4 


TRANSMITTING STATUS OF SLIP PAPER DETECTOR AND SLIP PAPER 


5 


DETECTING STATUS OF VALIDATION PAPER DETECTOR AND 
VALIDATION PAPER 


6 


CANCELLING CUT SHEET WAITING 


7 


RETURNING FROM ERROR (RESUMING PRINTING) 


8 


RETURNING FROM ERROR (CLEARING BUFFER) 



[0057] When n is 0, one byte of the printer status 
information in compliance with Table 2 is transmitted to the 
host computer. 
[0058] 
[Table 2] 
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n=0: PRINTER STATUS 



BIT 


FUNCTION 


VALUE 


0 


1 


0 


NOT USED 


FIXED AT 0 


1 


NOT USED 


FIXED AT 1 


2 


STATUS OF DRAWER KICK 
CONNECTOR 


"L" 


"H" 


3 


ONLINE/OFFLINE STATUS 


ONLINE 


OFFLINE 


4 


NOT USED 


FIXED AT 1 


5 


NOT DEFINED 






6 


NOT DEFINED 






7 


NOT' USED 


FIXED AT 0 



[0059] Through knowledge of the printer status information/ 
the host computer can determine the status of the drawer and 
the online/offline status of the printer. When the printer 
is in offline state, more detailed offline information is 
available by assuming n=l . 

[0060] When n is 1, one byte of the offline information in 
conformity to Table 3 is transmitted to the host computer. 
[0061] 
[Table 3] 



n=l: OFFLINE FACTOR STATUS 



BIT 


FUNCTION 


VALUE 


0 


1 
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0 


NOT USED 


FIXED AT 0 


1 


NOT USED 


FIXED AT 1 


2 


COVER STATUS 


CLOSED 


OPEN 


- 3 


PAPER FEED BY PAPER 
FEED SWITCH 


NO PAPER FED 


PAPER FED 


4 . 


NOT USED 


FIXED AT 1 


5 


PRINTING STOP CAUSED 
BY PAPER ABSENCE 


PRINTING NOT 
STOPPED 


PRINTING IN 
STOPPAGE . 


6 


ERROR STATUS 


NO ERROR 


, ERROR 


7 


NOT USED 


FIXED AT 0 



[0062] As a result, the offline information can be 
identified on the host computer side. 

[0063] In response to the result of identification, the 
host computer can call user's attention. Upon occurrence of 
an error, more detailed error information can be acquired in 
succession on the assumption of n=2 . 

[0064] When n is 2, one byte of error- information in 
accordance with Table 4 is transmitted to the host computer. 
[0065] 
[Table 4] 



n=2: ERROR FACTOR STATUS 



BIT 


FUNCTION 


VALUE 


0 


1 


0 


NOT USED 


FIXED AT 0 
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1 


NOT USED 


, FIXED AT 1 


2 


MECHANICAL ERROR 


NO ERROR 


ERROR 


3 


AUTO-CUTTER ERROR 


NO ERROR 


ERROR 


4 


NOT USED 


FIXED AT 1 


5 


UNRECOVERABLE ERROR 


NO ERROR 


ERROR 


6 


SELF-RECOVERABLE ERROR 


NO ERROR 


ERROR 


7 


NOT USED 


FIXED AT 0 



[0066] In Table .4, mechanical errors mainly' cover errors 
caused by paper jam, and include carriage errors and home 
position errors. Paper jam is often caused in association 
with the printing head, and this error is discriminated from 
an auto-cutter error. As a result, the host computer can 
identify paper jams by determining whether they are 
associated with the printing head or with the auto-cutter. 
With reference to the result of identification, it is 
possible to accurately show the position of error occurrence 
to the user through display means of the host computer and 
urge the user to remove the paper jam. 

[0067] In the case of an error caused by paper jam, removal 
of the paper jam causing the error makes it possible to 
resume printing. However, since there may be an error 
making it difficult to resume printing such as an 
abnormality of an external power source or breakage of the 
head temperature detector of the printing head, it is 
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necessary to identify them. Errors occurring from causes 
other than paper jam are assigned to the category of bit 5 
as unrecoverable . errors . 

[Q068] When n is 3, one byte of continuous paper detector 
information of receipt and journal is transmitted to the 
host computer. 



[0069] 
[Table 5] 

n=3: CONTINUOUS PAPER DETECTOR STATUS 



BIT 


FUNCTION 


VALUE 


0 


1 


0 


r NOT USED 


FIXED AT 0 


■1 


NOT USED 


FIXED AT 1 


. 2 


JOURNAL-NEAR-END DETECTOR 


PAPER PRESENT 


NO PAPER 


3 


RECEIPT-NEAR-END DETECTOR 


PAPER PRESENT 


NO PAPER 


4 


NOT USED 


FIXED AT 1 . 


5 


JOURNAL END DETECTOR 


PAPER PRESENT 


NO PAPER 


6 


RECEIPT END DETECTOR 


PAPER PRESENT 


NO PAPER 


7 


NOT USED 


FIXED AT 0 



[0070] When n=4, one byte of slip sheet detector 
information in compliance with Table 6 is transmitted to the 
host computer. 
[0071]'" 
[Table 6] 
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n=4: SLIP STATUS 



BIT 


FUNCTION 


VALUE 


0 


1 


0 


NOT USED 


FIXED AT 0 


1 


NOT USED 


FIXED AT 1 


2 


SLIP SELECTION 


SELECTED 


NOT SELECTED 


. 3 


WAITING FOR SLIP INSERTION 


NOT WAITING 
FOR INSERTION 


WAITING FOR 
INSERTION 


4 


NOT USED 


FIXED AT 1 


5 


SLIP PAPER DETECTOR 


PAPER. PRESENT 


NO PAPER 


6 


7 


NOT USED 


FIXED AT 0 



[0072] In Table 6, it is determinable from the selection of 
slip sheet whether a continuous sheet or a validation sheet 
is selected or a slip sheet is selected. In the selection 
of slip sheet, it is possible to determine whether the 
current status is paper insertion waiting or paper is 
already present and the printer is ready for printing. 
[0073] When n is 5, one byte of validation sheet detector 
information in accordance with Table 7 is transmitted to the 
host computer. 
[0074] 
[Table 7] 
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n=5: VALIDATION STATUS 



BIT 


FUNCTION 


VALUE 


- o 


1 


0 


NOT USED 


FIXED AT 0 


1 


NOT USED 


FIXED AT 1 


2 


SELECTION OF VALIDATION 


SELECTED 


NOT SELECTED 


3 


WAITING FOR INSERTION 
OF VALIDATION 


NOT WAITING 
FOR INSERTION 


WAITING FOR 
INSERTION 


4 


NOT USED 


FIXED AT 1 


5 


VALIDATION PAPER 
DETECTOR 


PAPER PRESENT 


NO PAPER 


6 


7 


NOT USED 


FIXED AT 0- 



[0075] In Table 7 , it is determinable from the selection of 
validation sheet whether a continuous sheet or a slip sheet 
is selected, or a validation sheet is selected. In the 
selection of validation sheet, it is possible to determine 
whether the printer is in a state of paper insertion waiting 
or paper is already available and the printer is ready for 
printing. 

[0076] The data receiving means of the real-time command 
and the real-time command analyzing means will now be 
described with reference to Figs. 7 and 8. 

[0077] Fig. 7 illustrates the initialization step of the 
printer: processing is started upon turning on the power 
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(step 120) . In initialization, the printing mechanism is 
initialized (step 121), and all pieces of information in the 
RAM 53 generally including cut sheet status flag and error 
information, buffer clear flag, GS flag and GSR flag are 
initialized (step 122) . The buffer clear flag, the GS flag 
and the GSR flag are used in receiving interruption 
processing for the real-time command analyzing means. 
Finally, receiving interruption of the interface is allowed 
in step 124, thus completing the initialization steps (step 
124) . 

[0078] Fig. 8 illustrates the receiving interruption 
processing steps of the interface, showing the data 
receiving means and the real-time command analyzing means. 
Since the data received from the host computer via the 
interface are received byte by byte, the processing shown in 
Fig. 8 is activated upon receiving every byte. Since the 
real-time command is composed of three bytes including "GS", 
"R" and "n" as shown in Fig. 6, control is accomplished by 
the GS flag set upon receiving "GS"; by the GSR flag set 
upon receiving "R" when GS is set; and by "n" received when 
the GSR flag is set. A buffer clear flag stores information 
as to whether or not the buffer is to be cleared by the 
value of "n" . 

[0079] In step 125, . data is received and receiving 
interruption is activated. In step 126, the received data- 
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is read but from the interface, and in step 127, it is 
determined whether or not the GSR flag is set. When the GSR 
flag is set, i.e., when even "GS" and "R" have already been 
received, the received data (assumed to be C here) is - 
processed as "n". In step 13$, the GSR flag is cleared, and 
the subsequent operations are carried out by use of the 
value of the received data (C) (step 137) . 

[0080] : When C=0, the printer information stored in the RAM 
53 is transmitted by the transmitting means 63 to the host 
computer via the interface (step 138). 

[0081] When "0=1, the offline information stored in the RAM 
53 is transmitted by the transmitting means 63 to the host ' * 
computer via the interface (step 139). - 

[0082] When G=2, the error information stored in the RAM 53 
is transmitted by the transmitting means 63 to the host 
computer via the interface (step 140) . 

[0083] When C=3, the continuous . sheet information stored in 
the RAM 53 is transmitted by the transmitting means 63 to 
the host computer via the interface (step 141) . 

[00.84] When C=4, the slip status information stored in RAM 
53 is transmitted by the transmitting means 63. to the host * 
computer via the interface (step 142) . 

[0085] When C=5, the validation status information stored 
in the RAM 53 is transmitted by the transmitting means 63 to 
the host computer via. the interface (step 143) . 



[0086] When C=6, it is determined whether or not the 
current state is cut sheet waiting state (step 144) . If in 
waiting state, the cut sheet waiting flag is cleared (step 
145) . As shown in Fig. 9, the cut sheet waiting state can 
be restored by clearing the cut sheet waiting flag. 
[0087] When C=8, the buffer clear flag is set (step 146), 
and the error information in the RAM 53 is cleared (step 
147) . By clearing the buffer clear flag, the receiving 
buffer and the printing buffer are cleared upon recovery 
from the error as shown in Fig. 10. When C=7, the error 
information is simply cleared (step 147) . 

[0088] The received data, even if it" is a real-time command, 
is once stored in the receiving buffer (step 132) . 
[0089] When the GSR flag has been cleared in step 127,' it 
is determined whether or not the GS flag is set in step 128. 

That is, if data including "GS" have already been received, 
the GS flag is set. The GS flag is therefore cleared in 
step 129, and it is determined whether or not the received 
data (C) is "R" (step 129). When C="R", the GSR flag is set 
(step 131), and the received data is stored in the receiving 
buffer (step 132) . 

[0090] If the GS flag has been cleared in step 128, it is 
determined whether or not the received data (C) is a "GS" 
code in step 134. When C= l, GS n , the GS flag is set, and if 
not, the data is stored as it is in the receiving buffer 
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(step 132), thus completing the receiving interruption 
processing (133) . 

[0091] The control means for setting cut sheets in' Fig. 9 
will now be described. The step from selection to setting 
of cut sheets and the step of cancelling cut sheets are 
illustrated in Fig. 9. The processing is started when the 
received command is determined to be the cut sheet selection 
command by the command interpretation means 66 (step 151) . 
The cut sheet selection flag is set, and the cut sheet 
insertion waiting flag is set (step 152).. After confirming 
stoppage of the mechanical operation (step 153), the cut * 
sheet insertion waiting timer 78 is activated, and the 
display means 72 makes the display unit 48 blinking (step 
155) . In step 156, it is determined whether or not the cut 
sheet insertion waiting flag has been cleared. When the but 
sheet * insertion waiting flag has been cleared, i . e . , when 
cut sheet insertion waiting is cancelled by the real-time 
commands "GS", "R" and "6", the cut sheet insertion waiting 
timer is stopped, (step 157), and the -display unit 48 is 
turned off by the display means 72 (step 158) . The cut ■ 
sheet selection flag and the cut sheet insertion waiting 
flag are cleared (step 159), and sheets of the initial value 
are set (step 160), thus completing the cut sheet selection 
processing (step 161) . 

[0092] When the cut sheet insertion waiting flag is not 
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cleared in step 156, it is determined whether or not the cut 
sheet insertion waiting time has elapsed (step 162) , and 
when the cut sheet waiting time has elapsed, the process 
skips to step 158. 

[0093] When the cut sheet insertion waiting time has. not as 
yet elapsed in step 162, it is determined in step 163 
whether or not the cut sheet has been inserted. When the 
cut sheet is determined not to have been inserted, the 
process returns to step 156 to see again whether or not the 
cut sheet insertion flag has been cleared. Whether or not 
the cut sheet insertion waiting flag is cleared, and whether 
or not the cut sheet insertion waiting time expires are 
determined until the cut sheet is actually inserted. 
[0094] When it is determined that the cut sheet is inserted 
in step 163, the cut sheet insertion waiting timer 78 is 
stopped (step 164) ; the display unit 48 is turned on (step 
165); and expiration of the operation start waiting time is 
waited for (step 166) . When the cut sheet is determined not 
to have as yet been inserted in step 167, the process 
returns to step 154, and the above-mentioned steps are 
repeated. 

[0095] When the cut sheet is determined to have been 
inserted in step 167, the cut sheet insertion waiting flag 
is cleared (step 168), and the cut sheet is set at the 
regular position (step 169) , thus completing the cut sheet 
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selection processing (step 161). 

[0096] As described above, by adding data receiving means 
and real-time command analyzing means to the receiving 
interruption processing, it is possible to analyze commands 
and cancel the- cut sheet insertion waiting even when the 
printer is stopped by the cut sheet insertion waiting. 

[0097] Fig. 10 illustrates detection of a carriage error as 
an example of error detection. 

[0098] The printing instruction is started in step 101, and 
the printer is initialized for printing a line in step 102. 
One line is printed in steps 103 to 105. In step 103, the 
dot row is printed and the printing carriage is moved by one 
dot row. In step 104, presence of detection pulses from the 
carriage detector 35 is checked up. Usually, normal travel 
of the carriage periodically produces detection pulses. In 
step 105, it is checked up if printing of one line has been 
completed, and if not completed, step 103 and subsequent 
steps are repeated. If printing for one line has been 
completed, printing is completed in step 106. 

[0099] When the carriage stops by a cause such as paper jam, 
detection pulse is not detected in step 104, and the process 
advances to step 107. That is, step 107 and subsequent 
steps cover processing against occurrence of a carriage 
error. In step 107, inability of the printer to receive 
communication data is notified to the host computer, i.e., 
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it becomes offline. In step 108/ occurrence of a carriage 
error is stored in the RAM 53. Because a carriage error is 
recoverable, the information is stored as a recoverable 
error. Simultaneously with this, the printing mechanism is 
stopped in step 109. Subsequently, occurrence of an error 
is displayed on an error display unit in step ilO until the 
above-mentioned error information is erased in step 111. 
When a real-time command is received, the error information 
is erased. In step 112, it is determined whether or not the 
received real-time command instructs buffer clear. If so 
instructed, the buffer is cleared in step 113. The term the 
buffer used in this case means both the receiving buffer and 
the printing buffer. Thereafter, in step 114, the printer 
is subjected to a recovery processing. In step 115, the 
status of the printer becoming capable of receiving is 
notified to the host computer, i.e., the printer is in 
online state. 

[0100] As described above, by providing the data receiving 
means and the real-time command analyzing means in the 
receiving interruption processing, the printer becomes 
recoverable from an error by analyzing the command even when 
the printer stops by occurrence of an error. 

[0101] Control of the. printer as viewed from the host 
computer side will now be described. 

[0102] Fig. 11 is a conceptual view of the information 
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processor of the present invention: a printer 300 is 
connected to a host computer 61 via an RS-232C communication 
cable 305. An RS-232C interface control is incorporated as 
communication means 304 in the host computer 61. A display 
unit 302 such as a CRT and an input unit 303 such as a 
keyboard are connected to the host computer 61. 
[0103] Fig. 12 is a flowchart illustrating the .control 
steps taking into account cancellation of cut sheet 
insertion waiting by the host computer. The embodiment 
shown covers a case where printing is performed on slip 
sheets as an example of cut sheets... 

[0104] When printing information on a slip sheet {step 250), 
the slip sheet selection command is first transmitted (step 
251). Then, the real-time commands "GS" , "R" and "4" are. 
transmitted (step 252), and a response thereto is received 
(step 253). This response contains pieces of information 
shown in Table 6. It is determined from this information 
whether or not the slip sheet has been selected (step 254) . 
[0105] When the slip sheet is selected, it is determined 
from. the information available in step 253 whether or not 
slip insertion is waited for (step 255). When insertion is 
not waited for, presence of slip sheets is confirmed (step 
256), and the printing data are transmitted (step 257) to 
complete the slip sheet printing (step 258). 
[0106] When slip insertion is determined to be waited for 
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in step 255, a specific key of an input unit 303 such as the 
"slip cancel key" is monitored to determine if this key is 
pressed (step 259) . This key is assigned a function of 
cancelling slip insertion waiting, and is operated by an 
operator. 

[0107] When the key is pressed, slip insertion waiting can 
be cancelled by transmitting slip insertion waiting commands 
"GS", "R" and "6" (step 260) . 

[0108] Even when slip sheet is not selected or slip sheet 
is absent in step 254 and step 256, respectively, slip 
printing can be completed by monitoring this key (step 259) . 

In this case, even when the slip cancel commands "GS" , "R" 
and "6" are transmitted, the printer side disregards the 
same because the current instruction is not slip sheet 
insertion waiting (step 260) . When the key is not pressed, 
the process returns to step 252, and waits for slip 
selection (step 254) or paper present (step 256) . 

[0109] Fig. 13 is a flowchart illustrating the printing 
steps, taking into account the recovery from an error in the 
host computer. 

[0110] Upon every transmission of printing data for a line 
(step 201) after start of printing (step 200) ,- it is 
monitored whether or not the printer is in offline state 
(step 202) . In general, in an RS-232C interface, the 
receiving side (the printer in this case) becoming offline 
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can be known from a CTS (Clear To Send) signal, or a DSR 
(Data Set Ready) signal, or an'XOFF code. If the printer is 
in online state, transmission of printing data is continued, 
and the end of the printing, data (step 203) results in the 
end of printing (step 204) . 

[0111] In step 202, if the printer becomes offline, this is 
attributable to occurrence of an error in the printer or any 
other cause (for example, exhaustion of printing paper), 
leading to inability to print: For the purpose of 
confirming whether or not an error occurs, therefore, the 
real-time commands "GS", "R" and "2" are transmitted in step 
205. A response to this is received in step 206 to 
determine whether or not an error occurs (step 207).. If no 
error occurs, offline is due to a cause other than an error. 

The cause is therefore investigated (step 208), and an 
action is taken against such a cause (step 209). Such other 
cause is determined by acquiring information such as the " 
open cover or absence of printing paper by means of "GS", 
"R" and "1". The host computer can display a message "Close 
the Cover" or "Set Paper" on the display unit 302 to call 
user's attention. 

[0112] These operations are repeated until' the printer 
becomes online (step 210) , and upon printer's becoming 
online, printing is resumed (step 201). 

[0113] When an error occurs in step 207, it is determined 



whether or not the error is recoverable (step 211) . Whether 
or not recoverable can be determined from bit 5 shown in 
Table 4. In the case of a recoverable error, occurrence of 
the error is notified to the user, and removal of paper jam 
considered to cause the error is instructed. In this case, 
whether the point of occurrence of paper jam is at the 
carriage or at the auto-cutter can be notified to the user 
by means of bit 2 and bit 3 of Table 4. After the user 
removes the paper jam, the input unit 303 of the host 
computer (for example a keyboard) is caused to make an input 
for confirmation. Removal of the cause of the error is thus 
confirmed (step 213) . Thereafter, the printer is recovered 
from the error by means of the real-time commands "GS", "R" 
and "6" or "7". Considering cases where the user did not 
completely remove the cause of error, or a case where a 
plurality of errors simultaneously .occur, it is desirable to 
confirm occurrence of the error again from step 205. 
[0114] In the case of an unrecoverable error, as confirmed 
in step 211, there is an abnormality in the printer, and the 
user cannot restore it. In this case, the abnormality • in 
the printer is notified to the user (step 215) , and the 
printing processing is discontinued (step 216) . 
[0115] In an information processor such as a POS/ECR 
handling money, omission or duplication of data should 
absolutely be avoided. When an error occurs in the printer, 
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it is important to restore the printer from the error 
without erasing the received data and resume printing. In 
order to cope with an information processor using a 
conventional printer, there is available a mode in, which the 
printer is recovered after erasing the received data and the 
host computer is allowed to select the mode by means of a 
control command. More specifically, in an information 
processor using a conventional printer, it was the 
conventional practice to erase the received data without 
fail after recovery from an error. When printing the same 
data as those before occurrence of the error, special 
characters were printed at the top of the line to clearly 
show that these were the second printed data. To cope with 
this, it was necessary to provide a mode in which recovery 
is performed after erasing the received data. 
[0116] 

[Advantages'] According to the present invention, as 
described above, the host computer can know the cause even 
.when the printer becomes offline. 

[0117] By providing the data receiving means and the real- 
time command analyzing means in the receiving-side 
interruption processing, the printer side can analyze the 
commands . 

[0118] As a result, the present invention can provide a 
printer having a high reliability and a high throughput as a 



printer for the distribution sector of industry handling 
money. The present invention can also provide a printer 
which can alleviate the burden on the host computer and is 
easy to use for the user, and an information processor using 
such a printer . 

[Brief description of the Drawings] 

[Fig. 1] Fig. 1 is a whole view of the printer illustrating 
an embodiment of the present invention . 

[Fig. 2] Fig. 2 is a mechanism diagram of the printer 
illustrating an embodiment of the present invention. 

[Fig. 3] Fig. 3 is a configuration diagram of the printing 
section of the printer illustrating an embodiment of the 
present invention . 

[Fig. 4] Fig. 4 is a circuit block diagram of the control 
circuit illustrating an embodiment of the present invention. 

[Fig. 5] Fig. 5 is a functional block diagram illustrating 
an embodiment of the present invention. 

[Fig. 6] Fig. 6 is a descriptive view illustrating an 
embodiment of the present invention. 

[Fig. 7] is a flowchart illustrating steps of an embodiment 
of the control method of the printer of the present 
invention. 

[Fig. 8] Fig. 8 is a flowchart illustrating steps of an 
embodiment of the control method of the printer of the 
present invention . 
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[Fig. 9] Fig. 9 is a flowchart illustrating steps of an 
embodiment of the control method of the printer of the 
present invention. 

[Fig. 10] Fig. 10 is a flowchart illustrating steps of an 
embodiment of the control method of the printer of the 
present invention . 

[Fig. 11] Fig. 11 is a conceptual view of the information 
processor of the present invention. 

[Fig. 12] Fig. 12 is a flowchart illustrating an embodiment 
of the control process of the host computer using the 
printer of the present invention. 

[Fig.. 13] Fig. 13 is a. flowchart illustrating an embodiment 
of the control process of the host computer using the 
printer of the present invention. 
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Data receiving means 
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Data transmitting means 
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Real-time command analyzing means 
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Control command analyzing means 
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Control means 
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Error status storage means 
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Cut sheet status storage means 
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73: Paper detecting means 
74: Cover detecting means 
75: Switch detecting means 

76: Peripheral device status detecting means 

77: Status storage means 

300: Printer 

302: Display unit 

303: Input unit 
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FIG. 4 

40: HEAD 

41: MOTOR 

42: PLUNGER 

43: PRINTING MECHANISM SECTION DRIVING CIRCUIT 

FIG. 5 

(1) HOST COMPUTER SIDE 

(2) PRINTER SIDE 
61: HOST COMPUTER 

62: DATA RECEIVING MEANS 

63: DATA TRANSMITTING MEANS 

64: REAL-TIME COMMAND ANALYZING MEANS 

65: RECEIVING BUFFER 

66: COMMAND ANALYZING MEANS ■ 

67: PRINTING BUFFER 

68: CONTROL MEANS 

69: ERROR STATUS MEMORY MEANS 

70: EACH FUNCTIONAL SECTION OF PRINTING MECHANISM 

71: ERROR DETECTING MEANS 

72: DISPLAY MEANS 

73: PAPER DETECTING MEANS 

74: COVER DETECTING MEANS 

75: SWITCH DETECTING MEANS 

76: PERIPHERAL DEVICE STATUS DETECTING MEANS 
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77: STATUS MEMORY MEANS 
78: TIMER 

79: CUT SHEET STATUS MEMORY MEANS 

FIG. 7 
120: START 

121: INITIALIZE PRINTING MECHANISM 
122: CLEAR CUT SHEET STATUS 

CLEAR ERROR MEMORY 

CLEAR. BUFFERS 

CLEAR FLAGS . 

CLEAR GS CLUB 

CLEAR GSR CLUB 
123: ENABLE RECEIVING INTERRUPTION 
124: END OF INITIALIZATION 

FIG. 8 

12 5: INTERRUPT BYTE RECEIVING 

12 6: C=RECEIVED DATA 

127: GSR FLAG= 1 ? 

12 8: GS FLAG= 1 ? 

129: GS FLAG=0 

131: GSR FLAG=1 

132: STORE IT IN RECEIVING BUFFER 

133: END OF INTERRUPT PROCESSING 
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135: GS FLAG=1 

136: GSR FLAG=0 

138: TRANSMIT PRINTER INFORMATION . 

139: TRANSMIT OFFLINE INFORMATION 

140: TRANSMIT ERROR INFORMATION 

141: TRANSMIT CONTINUOUS FORM INFORMATION 

142: TRANSMIT SLIP INFORMATION 

143: TRANSMIT VALIDATION .INFORMATION 

144: CUT SHEET INSERTION WAITING FLAG=1? 

145: CLEAR CUT SHEET WAITING FLAG 

14 6: CLEAR BUFFER 

147: CLEAR ERROR MEMORY 

FIG. 9 

151: SELECT CUT SHEET 

152: SET CUT SHEET SELECTION FLAG; 

SET CUT SHEET' INSERTION WAITING FLAG 

153: STOP PRINTING MECHANISM 

154: START UP CUT SHEET INSERTION WAITING TIMER 

155: START CUT SHEET led BLINKING 

156: IS CUT SHEET INSERTION WAITING FLAG CLEARED? 

157: STOP CUT SHEET INSERTION WAITING TIMER 

158: TURN OFF CUT SHEET LED 

159: CLEAR CUT SHEET. SELECTION FLAG; 

CLEAR CUT SHEET INSERTION WAITING FLAG 



- 53 - 



160: SET PRINTING PAPER OF INITIAL VALUE 

162: HAS CUT SHEET INSERTION WAITING TIME ELAPSED? 

163: IS CUT SHEET DETECTED? 

164: STOP CUT SHEET INSERTION WAITING TIMER 

165: TURN ON CUT SHEET LED 

166: WAIT FOR START OF OPERATION 

167: IS CUT SHEET DETECTED? 

168: CLEAR CUT SHEET INSERTION WAITING FLAG 

169: SET CORRECT POSITION OF CUT SHEET 

FIG. 10 

101: INSTRUCT PRINTING 

102: INITIALIZE ONE-LINE PRINTING 

103: PRINT ONE-LINE ROW. 

104: ENCODER PULSE? 

(1) NO 

(2) YES 

105: IS ONE-LINE PRINTING COMPLETED? 

106: ONE-LINE PRINTING COMPLETED 

107: OFFLINE 

108: STORE OCCURRENCE OF ERROR 

109: STOP PRINTING MECHANISM 

110: DISPLAY ERROR 

111: IS ERROR STORAGE CLEARED? 

112: IS BUFFER CLEARED? 
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113: CLEAR BUFFER 

114: RESUME OPERATION OF PRINTING MECHANISM 

115: ONLINE 

FIG. 12 

250: PRINT SLIP 

251: TRANSMIT SLIP SELECTION COMMAND 

252: TRANSMIT GS - R 4 

253: TRANSMIT SLIP INFORMATION 

254: IS SLIP SELECTED? 

255: IS PAPER INSERTION WAITED FOR? - 

256: IS PAPER PRESENT? 

2 57: TRANSMIT PRINTING DATA 

258: SLIP PRINTING COMPLETED 

259: CANCELLATION KEY? 

2 60: TRANSMIT GS R 5 

FIG. 13 

200: START PRINTING 

201: TRANSMIT ONE-LINE PRINTING DATA 

2 02: ONLINE? 

2 03: END OF PRINTING DATA 

204: PRINTING COMPLETED 

205: TRANSMIT GSR2 

206: RECEIVE ERROR INFORMATION 
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207: HAS ERROR OCCURRED? 

208: ACQUIRE OTHER PIECES OF INFORMATION (GSR1) 
209: PROCESS INFORMATION 
210: ONLINE? 

(1) TO (1) 

211: RECOVERABLE? 
212: DISPLAY ERROR INFORMATION 
213: REMOVE CAUSE OF ERROR 
214: TRANSMIT GSR 6 OR 7 

(2) TO (1) 

215: WARN OF PRINTER ABNORMALITY 
216: DISCONTINUE PRINTING 
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